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PREFACE 


ith each passing year CBSE Board incorporates some changes in the pattern of Board question papers to 
Wire. the students for the competitive world ahead. These changes aim to discourage students from 
rote learning, develop their analytical skills and reasoning abilities, and to produce better results and improve 
the academic quality of institutions. This year’s exam pattern includes VSA, Case based MCQs, SA-I, SA-II and 
LA type questions. To keep you aligned with the latest pattern MTG brings you the completely revised edition 
of Score More 21 Sample Papers. These sample papers are prepared keeping in mind the various typology of 
questions like remembering, understanding, applying, analysing, evaluating and creating type. 


MTG Score More 21 Sample Papers are prepared, keeping all these aspects in mind. Solving more and more 
sample papers will increase your problem-solving speed and accuracy. By solving these sample papers, you can 
check your preparation level, and your strong and weak areas too. You can score more in the actual paper by 
getting to know your weak areas and working even harder on them. 


As you start attempting SQPs one by one your percentage scoring will improve. Your aim should be to reach 
the top position. After attempting all SQPs in exam-like environment the average score of 21 SQPs will give you 
the score which you are most likely to score in your actual exam. That is what MTG Guarantee. Practising these 
SQPs will definitely equip you to face your CBSE Board Class 12 exams with more confidence. 


Solutions of all SOPs are given as per the CBSE marking scheme. In MCOs section, students need to write only 
answer keys. Explanations for these MCOs are given for better understanding. The Self Evaluation Sheet provided 
after each Sample Question Paper (SOP) will help you to assess your performance. The performance analysis 
table will help you to check where you actually stand. 


Practice done with a proper planning promotes a person for a better performance. It is very necessary to practice 
in the right direction under a well guided guidance to reach to the goal. Practice means repeating an activity 
in the right direction which can sharpen the talent. 


Visit our website www.mtg.in to download the additional content associated with this book. 


Wishing our readers all the very best! S 
MTG Editorial Board 
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MTG's VALUABLE TIPS . 


("uS mm 


Exams are the part and parcel of our learning process. But most students suffer from exam phobia. They may 
be excellent at their work but when confronted by real exams, often they under-perform showing exam 
related stress. So, it's time to strategize your learning and come out of the fear cropping up in your mind by 
combining self-confidence with disciplined study and by simply following these tips : 


RN cer ser STARTED Ñ 


Now with the ending session you are close to completing your syllabus; it is time for 
effective revision of the relevant content for better results. 

Preparing a well-planned timetable is the need of the hour. Timetable should be 
judiciously planned to give enough time to different subjects. It should have scope 
of learning, practising as well as recapitulation. 


‘DECK OUT WITH THE RIGHT TITLE ES 


Currently the market is flooded with many titles in different subjects. It calls for 
your wise decision to choose the right title. MTG gaining the trust of over 10 million 
readers across the country, now presents Score More 21 SAMPLE PAPERS covering all 
objective and subjective type of questions. The Book in itself is a complete package 
and provides an opportunity to all the readers to assess their progress as it includes 
questions based on the latest changed pattern of CBSE exams. 


— NBI HILBG A 


Start solving the sample papers provided in the book in an environment same as the 
real exam. Once you are done, check your answers to evaluate your learning. This will 
help you become aware of both your strong and weak areas. Work harder on your 
weak areas and repeat the process. You will master all concepts soon. 


À IT'S SHOW TIME em 


Remember, there is no shortcut to success. However, these tips would surely help 
you a lot, if followed truly for at least a month prior to the exams. Organising your 
studies like this will help you deliver your best during exams and there is no doubt 
that you'll reap richer benefits. So, gird up your lions and give your best shot!!! 
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AMPLE 


(')UESTION 
()APER 


BLUE PRINT 


sop 1 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i ees i (2 maid G Mum (5 ii Total 
1. | Relations and Functions 3(3)* ss 1(3) = 4(6) 
2. Inverse Trigonometric Functions - 1(2) - - 1(2) 
3. Matrices 20 - - - 2(2) 
4. Determinants 1(1) 1(2)* - 1(5)* 3(8) 
5. | Continuity and Differentiability - Q) 2(6)* - 3(8) 
6. Application of Derivatives 1(4) (2) 1(3) - 3(9) 
7. Integrals 1(1)* 1(2)* 1(3) - 3(6) 
8. Application of Integrals 1(1) (2) 1(3) - 3(6) 
9. Differential Equations 1(1) (2) 1(3)* - 3(6) 
10. | Vector Algebra 3(3)* 1(2)* - - 4(5) 
11. | Three Dimensional Geometry 20)" 1(2) - 1(5)* 4(9) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2) + 1(4) (2) - - 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*|t is a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


1. Find the magnitude of the vector à = 3i- 2j 6k. 
OR 


Find the number of vectors of unit length perpendicular to both the vectors à = 2i+j+2kand b= jk. 


2. Suppose that five good fuses and two defective ones have been mixed up. To find the defective fuses, we test 
them one-by-one, at random and without replacement. What is the probability that we are lucky and find 
both of the defective fuses in the first two tests? 

3. State the reason for the relation R in the set (1, 2, 3} given by R = {(1, 2), (2, 1)} not to be transitive. 

OR 
Let R be the equivalence relation in the set A = (0, 1, 2, 3, 4, 5} given by R = {(a, D) : 2 divides (a - b)}. Write 


the equivalence class [0]. 


4. Find the direction cosines of the line = z - = zz 


2 Class 12 


10. 


11. 


12. 


13. 


14. 


15. 


16. 
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0 a —3 
If the matrix A=|2 0 -1| is skew symmetric, then find the value of ‘œ’ and 'b* 
b 1 0 OR 
: |i-j| 
Write the element a,, of a 3 x 3 matrix A = [aj] whose elements a; are given by aj = "E 


x sinO cos0 
If|[-sinO -x 1 |=8, then find the value of x. 


cos 1 x 


sin? x— cos? x 
— dx 
2 2 $ 


Find the value of J 
sın Xcos x 


OR 


4 
Evaluate : J - 

2X *1 
Let A = (1, 2, 3}, B= (4, 5, 6, 7} and let f= {(1, 4), (2, 5), (3, 6)} bea function from A to B, state whether fis 
one-one or not. 


dx 


If a line makes an angle 0,, 8, and 0, with the x, y and z-axes respectively, then find the value of 
cos 20, + cos 20, + cos 203. 

OR 
If the equation of a line AB is — lor aaa P then find the numbers to which direction ratios of a 


line parallel to AB, are proportional. 


es) 
| 

"e 
+ 
N 


d 
Find the order and degree of y = px + \/a*p* +b’, where p = Z. 


a X 
Find the area enclosed by the ellipse L + - =|, 
a 


Find the sum of the vectors à 2 i—2j- k, b--2i Aj 5k and c-i-6j-7k. 


Check whether the relation R in the set R of real numbers defined as R = ((a, b) : a « b] is 
(i) symmetric, (ii) transitive. 


If A is a square matrix such that A? = A, then show that (1- Ay *tA-I. 
5 
Find the value of P(A U B), if 2P(A) = P(B) = T and P(A | B) = z, 


If (axb)? 4-(à-b)? = 400 and lál — 4, then find [P]. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


Neelam and Ved appeared for first round of an 
interview for two vacancies. The probability of 
Neelams selection is 1/6 and that of Ved's selection 
is 1/4. 

Based on the above information, answer the 
following questions : 


AAA 
Am Vv 
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(i) The probability that both of them are selected, is 


1 1 1 1 
(a) — (b — (c) = (d) — 
12 24 6 2 
(ii) The probability that none of them is selected, is 
2 3 5 1 
= bro E d) = 
(a) 7 (b) i (c) a (d) 5 
(iii) The probability that only one of them is selected, is 
5 2 2 
mE — oo d = 
(a) 2 (b) 3 (c) , (d) 
(iv) The probability that atleast one of them is selected, is 
3 1 3 2 
E by = 2 di = 
(à g (b) 3 (c) 7 (d) 7 


(v) Suppose Neelam is selected by the manager and told her about two posts P and Q for which selection is 


independent. If the probability of selection for post P is : and for post Q is ; , then the probability that 


Neelam is selected for at least one post, is 
1 2 3 1 
rea b) = [e = d) = 
(a) = (b) = (c) (d) 7 
18. Sonam wants to prepare a sweet box for Diwali at home. For making lower 
part of box, she takes a square piece of cardboard of side 18 cm. 
Based on the above information, answer the following questions : 
(i) Ifxcm be the length of each side of the square cardboard which is to be 
cut off from corner of the square piece of side 18 cm, then x must lie in 


(a) [0, 18] (b) (0,9) 
(c) (0,3) (d) None of these 
(ii) Volume of the open box formed by folding up the cutting corner can be expressed as 
(à V=x(18 - 2x)(18 - 2x) (b V= 5 (18 + 3908-3) 
() V= 5 (18 - 2x)(18 + 2x) (d) V=x(18 - 2x)(18 - x) 


(iii) The values of x for which a = 0, are 
x 


(a) 3,2 (b) 0,3 (c) 0,9 (d) 3,9 


(iv) Sonam is interested in maximising the volume of the box. So, what should be the side of the square to 
be cut off so that the volume of the box is maximum? 


(a) 13 cm (b) 8cm (c) 3cm (d) 2 cm 
(v) The maximum value of the volume is 
(a) 144 cm? (b) 232 cm? (c) 256 cm? (d) 432 cm? 
PART-B 


Section - III 
2 


COS x 


19. Differentiate sin^ x w.r.t. e 


dx 


Nearer: l 


4 Class 12 


20. Find 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 
33. 
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OR 


Evaluate : J Bus dx 


desse 
sin| x —— |sin| x+ — 
3 3 


_ 4 : 
Prove that the area enclosed between the x-axis and the curve y = x? - 1 is — sq. units 


Find the value of cos! BEI u) 
If à-2i43j-k and b 2 i4 2j 3k , find @xb and |áxb |. 
OR 


a^ sin B sinC 


Prove by vector method that the area of AABC is 
2sinA 


1 1 1 
If A and B are events such that P(A) = 3' P(B) = F and P(A A B) = T then find P(not A and not B). 


Show that the function f(x) = Ax? - 18x? + 27x - 7 is always increasing on R. 


dy _ ax T3 
O2y«f 


If the solution of the differential equation represents a circle, then find the value of ‘a’. 


Find the vector equation of the line passing through the point A(1, 2, -1) and parallel to the line 
5x — 25 = 14 - 7y = 352. 


If A is a non-singular 3 x 3 matrix such that |5- adjA| = 5, then find |A]. 
OR 
1-2 5 
If there are two values of a which makes determinant, A22 a -1-86, then find the sum of these values. 
0 4 2a 
Section - IV 
Find the value of k, for which 
Vlt+kx—-Vl-kx |. 
——————————, if-l<x<0 
f(x)= S 
et. if0<x<1 
x-1 
is continuous at x = 0. 
T/2 
Evaluate : J sin2x tan (sin x)dx 
0 


a+bsinx 


Differentiate the function lo Fee 
a —bsinx 


) with respect to x. 


OR 


d | | 
Find > when y= "P ta Na x? , where a is a constant. 


Find area of the region in the first quadrant enclosed by the x-axis, the line y = x and the circle x? + 5? = 32. 


If the equation of tangent at (2, 3) on the curve y? = ax? + b is y = 4x —5, then find the values of a and b. 


Mathematics 5 


34. 


35. 


36. 


37. 


38. 
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Solve the differential equation : 


(i+ eyo +2xy — Ax? =0, subject to the initial condition y(0) = 0. 
j OR 
dy x(2logx +1) 


T 
Find the particular solution of the differential equation =— given that y=—, when x- 1. 
dx siny+ycosy 2 


Show that the function f : (-oo, 0) > (-1, 0) defined by f(x) = ub x € (—oo, 0) is one-one and onto. 
x 


Section - V 
8 4 2 
Find the inverse of the matrix A=|2 9 4|. 
1 2 8 


OR 


2 3 1 -2 rem 
If A= L ai ,B- ae , verify that (AB) -B A. 


Find the equation of the plane passing through the points (2, 2, -1) and (3, 4, 2) and parallel to the line whose 
direction ratios are 7, 0, 6. 
OR 
Consider the lines 
xtl_ yt2_ztl L x72 yt2 2-3 
"EO 3^2 7] 2 3 


Find the distance of the point (1, 1, 1) from the plane passing through the point (-1, -2, -1) and whose 
normal is perpendicular to both the lines L} and L,. 


L 


Solve the following LPP graphically. 
Maximize, Z = 150x + 250y 
Subject to the constraints 
x+y<35 
1000x + 2000y < 50000 
x,y20 
OR 


Find the number of point(s) at which the objective function Z = 4x + 3y can be minimum subjected to the 
constraints 3x + 4y € 24, 8x + 6y < 48, x X5, y<6; x, y 2 0. 


Class 12 
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« SOLUTIONS > 


1. Here, à -3i-2j 6k 
Its magnitude = lal 


= 43? «(-2Y +62 =V9+4+36 =/49 =7. 


OR 


Given, a=2i+j+2k and b=j+k 


= axb 
Unit vectors perpendicular to à and b are + f - ; 1 
ax 


So, there are two unit vectors perpendicular to the 
given vectors. 


2. Let D,, D, be the events that we find a defective 
fuse in the first and second test respectively. 
Required probability = P(D, A D;) 
2 p ES 
7 6 21 
3. For transitivity of a relation, if (a, b) € R and 
(b,c)—e R>(acheR 
We have, R = ((1, 2), (2, 1)] 
=> (1,2) e Rand (2, 1) e R but (1,1) R 
R is not transitive. 


= P(D,)P(D, |D,) = 


OR 

Here, R = {(a, b) € A x A: 2 divides (a - b)}, which is 
an equivalence relation, where 
A = {0, 1, 2, 3, 4, 5}. 
Clearly, [0] = {a e A: aRO} 
= {a e A: 2 divides (a - 0)} = (a € A: 2 divides a} 
= = (0 2, 4} 

Equivalence class [0] is {0, 2, 4}. 


4. The given equation of line is 


4-x 1l-z . 
—-2-— Ai) 
2 6 3 
— — —4 1 
E x—4 _V_z 1 x a4 VETT 
-2 6 -3 2 -6 3 
Now, as y 2^ 4-86) 43^ 87 
D.c’s. of (i) are Z I 
7 7 7 
5. Since, matrix A is skew symmetric matrix. 
A'=-A (i) 
0 a -3 0 2 b 
Now,as A=|2 0 -1| -~ A’=|a 0 1 
b 1 0 -3 -1 0 


From (i), A +A’ =O 


Mathematics 


0 a —3 0 2 b 
=> |2 0 -lj+|a 0 1|=0 
b 1 0 -3 -1 0 


0 2+a b-3| |0 
=>  |at+2 0 0 |=|0 
b-3 0 0 0 

a+2=0Oandb-3=0 

=> a=-2andb=3 
OR 

li-jl 

2 
For i = 2, j = 3 we have, a3 = 


Here, ai = 
|2-3]| zl] 3 
2 2 2 


6. Expanding the given determinant, we get 

x(-x? - 1) -sinO(-xsinO - cos0) + cos0 (-sin0 + 

xcos0) = 

=> -xX -x+x=8 > xX +8=0 
=> (x42)(x?-2x44)-0 
=> x+2=0 [: x2- 2x+4>0 Vx] 
> x=-2 
7. We have, 


f sin? x— cos? x 
P 2 
sin? xcos^x 


= tanx + cotx + C 


dx = J (sec? x— cosec? x)dx 


OR 


Let [= (= dx 


5x +1 


1 
Putxr+1=t > 2xdx=dt = xdx--dt 


Alsox=2>t=5andx=4>t=17 


fdt 1 


pt zlo et” 
2 og 


5 
- zllog17 -logs]- Log) 


8. We have, A = {1, 2, 3}, B= 
f= 10.4), (2, 5), (3, 6)} 

J) = 4, f(2) = 5 and f(3) = 
Since, distinct elements of A have distinct images in B, 
therefore, fis one-one function. 


{4, 5, 6, 7} and 
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9. Consider, cos 20, + cos 20, + cos 20, 
= 2(cos^0,4 cos?0, + cos^0,) - 3 (. cos2x = 2cos? x - 1) 
=2(1)-3=-1 

OR 


Since direction ratios of line AB are 1, -2, 4, therefore 
the direction ratios of line parallel to AB will be 
proportional to 1, -2 and 4. 


10. Given, y- px - Ja? p? +b’ 


=> (y-px)?=a"p*+ 7 
=> (x? -a”)p? - 2xyp + (y - 


— g2 dy) dy 2 NL 
> dag) die 2xy| ax] + 0 -b°)=0 


Hence, order is 1 and degree is 2. 


b?) =0 


11. We know that, the area enclosed by ellipse 


2 2 
x. 2 =1 is nab sq. units. 
b 


12. The given vectors are 

@=i-2j+k,b=-2i+4j+5k, ¢=i-6j—7k 
Required sum =4@+b+2 

= (i- 2j k) - (2i 4j - 5k) - (1-65 — 7k) =-4j-k. 

13. We have, R = ((a, b) : a < b}, where a, be R 

(i) Symmetric: Let (x, y) e R, ie x Ry > x«y 

Then, y 4 x, so (x, y) e R > (y, x) R 

Thus, R is not symmetric. 

(ii) Transitive : Let (x, y) € R and (y, z) e R 

> x<yandy<z > x«z 

=> (x, z) e R. Thus, R is transitive. 


14. We have, A? = A 
Now, L.H.S. = (I - A) + A = (I- A)(I- A)(I- A) 4 A 
=([-T=1-A-A+I4+A:AUI-A) +A 
=(I-A-A+A)I-A)+A 

[. I-A- A- I- Aand A4? - A] 
=(I-A)(I-A)+A 
=(I-I-I-A-A-I+A-A)+A 
=(I-A-A+A)+A=(I-A)+A=I=RHS. 
Hence, (I- AP + A =I 


: _2 P(AMB) 2 

15. Given, P(A|B)= PB ^5 
g2 2 
=> P(ANB)= =P(B)== Ent 13 


Hence, P (4 pues rv ^» B) 


cd. 9 5.0595 2 5 5 
= ;*13*13 13 ( 2P(A)= iy 7 . P(A)= 2] 
_35+10- 4 aA 
26 26° 
8 


16. We have, (à xb)? +(@-b)* = 400 and |a| = 4 
Welnow that; Gb) 2-8) lef eT 

— 400=(4)7l6/ — 16l6P = 400 

=> |e =25>/6l- 


17. Let A be the event that Neelam is selected and B be 
the event that Ved is selected. Then, we have, 


1 
P(A) = — 
(A) : 
— 1 
=> P(A)=1- F = : = P (Neelam is not selected) 


1 
P(B) = — 
(B) 1 
= 1 3 : 
=> P(B)-1- F = a = P (Ved is not selected) 
(i) (b) : P (both are selected) = P(A A B) 
1 1 1 
= — X — = — 
6 4 24 
= P(A r^ B) = P(A)-P(B) 
BS 5 
=x 
6 4 8 
(iii) (d) : P (only one of them is selected) 
= P(A A B) + P(A ^ B) = P(A)-P(B) + P(A)-P(B) 
1 3 Be tT... 3 5 8 1 
= =X=4+= —— =- 
6 4 g^ 4 24 24 24 3 
(iv) (a) : P (at least one of them is selected) 
= 1 - P (Both are rejected) 


= P(A)-P(B) 


(ii) (c) : P (both are rejected) = 


2]-l2- 


(v) (b) : Let E, be the event that Neelam is selected for 
post P and E, be the event that Neelam is selected for 
post Q. 
P (Neelam is selected for atleast one post) 
= P(E, U E,) = P(E,) + P(E.) - P(E, r^ E) 
1.1 1 1 12 _2 
= Se Ee 
6 7 6 7 4 7 
18. (i) (b) : Since, side of square is of length 18 cm, 
therefore x e (0, 9). 
(ii) (a) : Clearly, height of open box = x cm 
Length of open box = 18 - 2x 
and width of open box = 18 - 2x 
Volume (V) of the open box = x x (18 - 2x) x (18 - 2x) 
(iii) (d) : We have, V = x(18 - 2x? 
e x-2(18 - 2x)(-2) + (18 - 2x? 
dx 
= (18 - 2x)(-4x + 18 - 2x) 
= (18 - 2x)(18 - 6x) 
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Now, = 0 => 18-2x=0 or 18-6x=0 
x 


=> x=9 or 3 
(iv) (c) : We have, V = x(18 - 2x)? 


and LL NR (18 - 2x)(18 - 6x) 
dx 


2 
= n = (18 - 2x)(-6) + (18 - 6x)(-2) 
X 
= (-2)[54 - 6x + 18 - 6x] 
= (-2)[72 - 12x] = 24x - 144 
2 
For x = 3, er 20 


dx 
2 


and for x = 9, A 
dx 


So, volume will be maximum when x = 3. 
(v) (d) : We have, V = x(18 - 2x)*, which will be 
maximum when x - 3. 
Maximum volume - 3(18 - 6)? 
=3 x 12 x 12 = 432 cn? 


COS X 


19. Let u(x) = sin? x and v(x) =e 


du . 
Now, E = 2 sin x cosx 


x 
and s on * (-sinx) 2 (sinx)e ^? * 
du 
Thus, du dx _ 2sin xcosx ^ 2cosx 
vy av —sin x e x eos x 
dx 
1 
20. Let 1= | M Í s 
45-4x-2x? V2 E 2 
——2x-x 
= 2) dx E dx 
i 2 
v2 u— v2 7 2 
2 — | -(x+1) 
2 
Doo a(x*l ANE | 
= sin +C= sin =(x+1)|/+C 
V2 z v2 7 
2 
OR 
sin2x 
Let I= | dx 


[eel 
ee), 
(ele) 
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4-3 

- f [eno ees 21s 

sin{x+2]|+-toghin( x-2) 


21. The equation y = ot represents a upward 
parabola with vertex at (0, -1). 

It cuts x-axis where y = 0 

Lex lec x= eI 


= log + log +C 


1 
Required area = J (x? —1) dx 


-1 


00-00 


= E, me sq. units 
3 Ti 
22. We know that the range of principal value branch 


TT 
of cos"! and sin™! are [0, n] and E d respectively. 
-1(1 1 
Let cos (2)- x = —=cosx 
2 2 
1 
Then, — = cos(), where us € [0, 7] 
2 3 3 


fl 1 
Let sin (1)- => —-sin 
2 y 2 » 


2 
cos (Tas (1]- 5 =—. 
2 2 3 6 3 


23. Given, ü-2i*3j-k and b=i+2j+3k 


^ ^ 


ij 

Now, @xb=|2 3 -1 
bu 

= (9+2)i—(6+1)j+(4—3)k 211i - 7j  K. 


~ Jàxb|- 401? - C7» «o» = VI71 


OR 


Area of the triangle ABC 
MO E MNT 
= 5| BCx BA|- 5 lacsin Bn| 
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1 1 . : A 
= —acsinB= —q sin BsinC 

2 2 sin 

1 C b 
= —a——sinB sinC [By sine rule] 

2 sinA 


a? sin B sinC 
2sin A 


24. Here, P(A) - P(B) = 4x 2=+ = P(ANB) 
3 4 12 
— Events A and B are independent. 
— Events A and B are also independent. 
Now, P(A r^ B) - P(A) P(B) 
(* Aand B are independent events) 
= (1- P(A))(1 - P(B)) 


ere 


x-z 
3.4 2 
25. We have, f(x) = 


Ax? - 18x? 27x - 7 
=> f'(x) = 12x - 36x + 27 


9 3M 
= 12(x2-3x4+2]) -u(s-2) >0VxeER 


Hence, f(x) is always increasing on R. 


dy ax+3 
26. We have, — = 

dx 2y*f 
=> (ax + 3)dx = (2y + f )dy 


2 
=> a +3x= y? + fy+C (Integrating both sides) 
=> Ea + y* -3x 4 fy+C=0 
This will represent a circle, if z =l>a=-2 


[-.- coefficient of x? should be equal to coefficient of y?] 


27. Vector equation of the line passing through 
(1, 2, -1) and parallel to the line 
5x - 25 = 14 - 7y = 35z 
jg PDB 372. HS 
1/5 —1/7 1/35 7 -5 1 
is ? 2 (i4 2j -k) -A(7i 5j k) 
28. Given that |5 adjA| = 5 and 
A is non-singular matrix, i.e., |A| # 0. 
Clearly, |5 adjA| = 
1 
=> 5'adjA|-5 > |adjA|=— 
5 
= 1 ; gy s 
= |APT=> C- ladj Al = JAJ}, if |A] #0) 
5 


1 
> |Al=+- 
5 


10 


OR 
1 -2 5 

Given, A22 a -—1-286 
0 4 2a 


Expanding along C}, we get 
1(2a* + 4) - 2(-4a - 20) = 

=> 2a*+4+8a+ 40 = 86 

=> 2a*+8a-42=0 


=> a +4a-21=0> (a+7)\(a- 3) =0>4a=3,-7 
Now, sum of values of a is 3 + (-7) = 3 - 7 = -4 
29. Since, f(x) is continuous at x = 0 
lim JAS f(0 lim f(x) (i) 
x—0* x0 
2 1 

Here, f(0)= -- sid (ii) 

lim gel) lim Ene - ma AN z-] ...(iii) 
x0* B 


and lim Pene fe h)= lim NN: 


x30 


J1—kh — A1 -- kh Lc Hoe Le kh kh 4- A - kh 
1—kh - 41 kh 


- lim 
h—0 -h 

= lim (1— kh) - (1- kh) 
h0-—h[N1— kh + V1 + kh] 

EUN 2k _ 2k _ 
ho0V1—kh+V1t+kh 2 


Now, from (i), (ii), (iii) and (iv), we get k = -1 


...(iv) 


T/2 
30. Let I = J sin2x tan !(sinx)dx 


1/2 0 
B ll 2sinx cosx tan ! (sinx)dx 


0 
Let sinx = t > cosx dx = dt 


T 
Also, x=0=t=0 and Ee osi 
1 1 
& oq fattan t dt — 2|[ttan"!t dt 


0 0 
Integrating by parts, we have 


2 1 1 t2 
1=2| iat -2| ——7,-dt 
2 0 I5 


1 Pg 
-| tan !1 o| J ; dt 
2 (£^ 


1 1 
IE ig lt E = dt 
o +t’) 4 V att) 
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O 


(4N2,0) 


a+ bsinx 
31. Let y =log| —— —— 
a —bsinx 4 4/2 
Then, y = log(a + b sinx) - log (a - b sinx) - Required area = Jxdx+ ll 432 - x? dx 
dy 1 d 1 ^ d i 
Mi o cl 2 4/2 
> ax Aan a ar |=) 4 pg? 4 Oa | i 
d 2 do |2 2 4/2 |, 
x3, (a— bsin x) 
=8+[ 1x2 |-|232-# +16sin7! A 
> oa E (0+ bcos x) -4 —_—— (0 — bcos x) i 
dx a-bsinx a—bsinx =8 + 8n - 8- 4n = An sq. units 
zi E. OE 4, VO 33. We have, ^ = ax? + b 
dx atbsinx a-bsinx Differentiating w.r.t. x, we get 
dy _ 1 1 dy 2 dy 3ax? 
xi P= boos) ras as | a a = 217 
dy a —bsinx t ac bsinx 4 2 
P = 3a 
m dx boos eee => (2) | = | —2a 
2abcosx AN a) 
a b nis So, equation E a at the point (2, 3) is 
y-3=2a(x-2 
OR => y=2ax-4a+3 (i) 
Wee y - m me E E But ie . given that equation of tangent at (2, je 
y=4x- MI 


1 


2 -. On comparing (i) and (ii), we get 
52) ETE 2a=4 > 4:2 


Point (2, 3) lies on the curve y” = ax? + b, 


a 5 
E cae eer us [dac] ^ GP = a+b > 9- 82b 


2 => 9=8x2+b > b=-7 


1 1 
E = 2, dy "T 
5 d Ms lo med 2 | ou] 1 34. We have, (14 x e En 
2 
xe aei) — dy | 2x y- ax 
: dx 14x? 14x? 
1 c : 
73 -> This is a linear differential equation of the form 
2 
> D PEE Tm] Em 1 2 
dx 2 2 dy 2x 4x 
i ——+ Py =Q where P= B and Q= z 
1 275 dx l+x 1+x 
x PARES ) ?.2x 4 
1 Pd 3 in 
5 Ls a =e l+x = dog + x’) 2 


dy 1 | | IE : =al+x 
> dx 4* ls atara? eae!) uh So, the required solution is given by 


32. We have, x? + y = 32 ..(i), a circle with centre 
(0, 0) and radius 4V2, and y = x ...(ii), a straight line. 
Solving (i) and (ii), we get point of intersection (4, 4) 
in the first quadrant. 


2 
yax5- [-— 42?) dx«c 
1+x 


> yü* x?) = 4fx’dx+C 
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3 
= y+x4)=+¢ 


Given that y(0) = 0 
0(1+0)=0+C>C=0 
3 
Thus y=—28 


is the required solution. 
3(1+x7) 


OR 
We have, dy = _x(2logx +1) 
dx siny+ycosy 
=> (siny + y cosy)dy = x(2 logx + 1)dx 
On integrating both sides, we get 
- cosy + y siny - (- oo. 


x2 
-2 logxx= E xŽ E +C 


E 


: 2 x 
=> ysiny= x“ logx-—+—+C 
ysiny = x log "EE 
=> ysiny 2 x!logx4 C 
T 


When x= 1, y= — 
2 


Z sin =1-log(1)+C Ee Lis 
2 2 2 


- y siny = x? logx + 1/2 is the required solution. 


35. Given, e ——3À,x €(-ee, 0) 


oa 
"E (x € (795,0), |x] = -x) 


 l-x 
For one-one : Let f(x) = fx), x,x, € (700, 0) 
ME. n 3999 
1-xj 1-x, 


=> x,(1-x,)=x,(1 -x,) 

=> X-X% =X- XX, > xp =X, 
Hence, if f(x,) = fx), then x, = x, 
^. fis one-one 

For onto : Let f(x) = y 


x 
> yz ER > yWl-x)=x > y-xy=x 
> xtxy=y>x(lty=y> x= t 
Here, y € (-1, 0) y 
So, x is defined for all values of y. 
Also x € (00, 0) for all y e (-1, 0). 
^ fis onto. 
36. We have, 
8 4 2 
|A|=|2 9 4|=8(72-8)—4(16—4)+2(4-9) 
12 8 


= 512 - 48 - 10 = 45440 
12 


Thus, A is a non-singular matrix and therefore it is 
invertible. 
Let C; be cofactor of ai in A. Then, 


9 A 2 9 
C= oe = 2,013 =|, J 
C —— = 28,C = = 62, 

21 2 8 2|) g 
C do 12. 
2277 a > 
C dis 2,C d 28,C i 64 
64 -12 -5 |’ [64 -28 -2 
adj A = -28 62 -12|-2|-12 62 -28 
—2 .-28 64 —5 -12 64 
64 -28 -2 
= 1 1 
Hence, l- —adjA=—-|-12 62 -28 
A ae 154 
—5 -12 64 
OR 
2 3 1 -2 
Here, A= and B= 
1 -4 -] 3 
=> |A|2-11and|B|-1 
= 1 1|l-4 -3 = 3 2 
A 1z——adjA--— and Bo! = 
|A| 1i}-1 2 id 
=> RHS.=B!A! 


{GE d j^ 
— | a 


> |AB| -14-25-- 11 
L.H.S. = (AB)! = GJ H (ii) 


From (i) and (ii), (AB) s AT, 


37. The equation of a plane passing through (2, 2, -1) 
is a(x - 2) + b(y-2) * c(z* 1) 20 (i) 
This plane also passes through (3, 4, 2). 
a(3 —- 2) + b(4- 2) + c(2 +1) =0 

=> at+2b+3c=0 ...(ii) 
Now, plane (i) is parallel to the line whose direction 
ratios are 7, 0, 6 

Therefore, 7a + 0(b) + 6c =0 (iii) 
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Solving (ii) and (iii) by cross-multiplication method, 


we get 
a B b _ C 
(2) (6) -(0)(3 €C)(0-(69() (0) - 2) (7) 
a b Ü 


3 — = — = —— = À 
12 15 -14 (Say) 
=> a= 12), b = 15A, c = -14X 
Substituting the values of a, b, c in (i), we get 


12A(x - 2) + 15A(y - 2) - 1MÁÀA(z + 1) =0 


=> 12x-24415y-30-14z- 14 - 0 [. X. 0] 
=> 12x+ 15y - 14z = 68 
This is the required equation of plane. 
OR 
Any plane through (-1, -2, -1) is 
a(x *1)- b(y+2)+c(z+1)=0 (i) 


D.R5s of any normal to (i) are < a, b, c >. 
As this normal is perpendicular to both L, and L,, 
therefore, 
3a+1b+2c=0 ...(ii) 
la+2b+3c=0 (iii) 
Eliminating a, b, c between (i), (ii) and (iii), we obtain 
x*l y*2 z+] 
3 1 2 
1 2 3 
=> (x+1)(3-4) -(y+2)(9- 2) + (z+ 1)(6- 1) 20 
=> -(x+1)-7(y+2)+5(z+1)=0 
or x+7y-5z+10=0 
This is the required equation of plane. 
Distance of (1, 1, 1) from the plane (iv) 
_ [147-5410] 13 


= = units. 
Jueze.csho V75 

38. The given problem is 

Maximize , Z = 150x + 250y 

Subject to the constraints 
x+y<35,x+2y<50andx, y 20 

To solve graphically, we convert the inequations into 

equations to obtain the following lines : 
x+y=35,x+2y=50,x=0,y=0 

Let us draw the graph of these lines as shown below. 


=0 


...(iv) 


The feasible region is the shaded region. We observe 
that the region is bounded. 

The corner points of the feasible region OBED are 
O(0, 0), B(35, 0), E(20, 15) and D(0, 25). 

The value of the objective function at corner points of 
the feasible region are : 


Corner points Value of Z = 150x + 250y 
O(0, 0) 0 
B(35, 0) 5250 
E(20, 15) 6750 (Maximum) 
D(0, 25) 6250 


Clearly, Z is maximum at x = 20, y = 15. 

OR 
Let |, : 3x + 4y = 24, l, : 8x + 6y = 48, I, 
L:y=6,1,:x=0,k:y=0 


i4 5. 


(1) Y. 


For B : Solving l, and L, we get B(5, 4/3) 


For C : Solving /, and l, we get 252 


Shaded portion OABCD is the feasible region, where 


24 24 


O(0, 0), A(5, 0), B(5, 4/3), o( 244) and D(0, 6) 


Now minimize Z = 4x + 3y 
Zat O(0, 0) = 0 
Zat A(5,0)=4x5+3x0=20 


zat8(5,4}=ax5+3%4 = 24 


zac(2525- a2 43x24 aas 
7 7 7 7 
Zat D(0,6 =4x0+3x6=18 


Thus, Z is minimum at 1 point O(0, 0). 


OOO 
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elf Evaluation Sheet 


Once you complete SQP-1, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Vector Algebra / Vector Algebra 

Probability 

Relations and Functions / Relations and Functions 
Three Dimensional Geometry 


Matrices / Matrices 


Determinants 
Integrals / Integrals 


Relations and Functions 


Three Dimensional Geometry / Three Dimensional Geometry 


Application of Integrals 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 Differential Equations 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Vector Algebra 

Relations and Functions 

Matrices 

Probability 

Vector Algebra 

Probability 4 

Application of Derivatives 4 

Continuity and Differentiability 2 
20 Integrals / Integrals 2 
21 Application of Integrals 2 
22 Inverse Trigonometric Functions 2 
23 Vector Algebra / Vector Algebra 2 
24 Probability 2 
25 Application of Derivatives 2 
26 Differential Equations 2 
27 Three Dimensional Geometry 2 
28 Determinants / Determinants 2 
29 Continuity and Differentiability 3 
30 Integrals 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Application of Integrals 3 
33 Application of Derivatives 3 
34 Differential Equations / Differential Equations 3 
35 Relations and Functions 3 
36 Determinants / Determinants 5 
37 Three Dimensional Geometry / Three Dimensional Geometry 5 
38 Linear Programming / Linear Programming 5 

Total 80 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 
W) COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 


<))UESTION 
(APER 


BLUE PRINT 


sap 2 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i ets i (2 maid G pm (5 i Total 
1. | Relations and Functions 3(3)* - 1(3) i 4(6) 
2. Inverse Trigonometric Functions -— (2) - - 1(2) 
3. Matrices 2(2) - - - 2(2) 
4. Determinants 1(1)* 1(2) - 1(5)* 3(8) 
5: Continuity and Differentiability - 1(2) 2(6) - 3(8) 
6. Application of Derivatives 1(4) (2) 1(3)* — 3(9) 
7. Integrals 1(1)* 1(2) 1(3) - 3(6) 
8. Application of Integrals 1(1) (2) 1(3) - 3(6) 
9. Differential Equations 1(1)* (2) 1(3)* - 3(6) 
10. | Vector Algebra 3(3) 1(2)* - - 4(5) 
11. |Three Dimensional Geometry 20 1(2)* - 1(5)* 4(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2) + 1(4) 1(2)* - - 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 

Part- A: 

1. Tt consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 

3.  Section-II contains 2 case study-based questions. 

Part - B: 

1. It consists of three Sections-III, IV and V. 


2.  Section-III comprises of 10 questions of 2 marks each. 
3.  Section-IV comprises of 7 questions of 3 marks each. 
4.  Section-V comprises of 3 questions of 5 marks each. 
5. Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 
PART-A 
Section - I 
1 -2 3 
1. Ifthe matrixA=|]1 2 1| is singular, then find x. 
x 2 =3 
OR 


What positive value of x makes the following pair of determinants equal ? 


2x 3) 16 3 
5 a |5 2 
8 0 2 -2 
2. If A=|4 -2!andB-|4 2 |, then find the matrix X, such that 2A + X = 5B. 
3 6 -5 
3 2 2 
3. Determine the order and degree of differential equation gs 4 E (2) =e! 
d? dt? dt 
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OR 
P 2/3 - 
What is the degree of the differential equation (=) +4- = =0? 
X 


If R= {(x, y) : x + 2y = 8} is a relation on N, then find the range of R. 


If a line makes angles 90°, 60° and 30? with the positive directions of x, y and z-axis respectively, then find its 


direction cosines. 
OR 


Find the direction cosines of the line passing through two points (2, 1, 0) and (1, -2, 3). 


Find the area enclosed between the curve x? + y? = 16 and the coordinate axes in the first quadrant. 


2 
Evaluate: J xe* dx 
OR 


COS x 


Evaluate : Í dx 


cos ^ sin 3 

2 2 
If a, B, y are the angles made by a line with the co-ordinate axes. Then find the value of sin? + sin? + sin?y. 
Check whether the relation R = {(1, 1), (2, 2) (3, 3), (1, 2), (2, 3), (1, 3)} on set A = (1, 2, 3} is an equivalence 


relation or not. 


OR 


1 
V sin xj * ([sin(z + x)] 


Find the domain of the function f(x) = where {-} denotes fractional part. 


Find the value of (4-i)? + (à- j) +(@-k)*. 


A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed. Let A be the event "number 


obtained is even" and B be the event “number obtained is red”. Find P(A A B). 


Find the value of p for which p + j +k) is a unit vector. 
ntl 
, if nis odd 
Let f: N— Nbe defined by f(n) = 2 for all n € N . Find whether the function fis bijective 
A if n is even 


or not. 


If P(A)= Z, P(B) = Z and P(AUB)= = then evaluate P(A|B). 


If a, b, € are unit vectors such that 4+b+¢ =0, then write the value of à-b 4-b-C- C-à. 


Qi- j) 


Write a 3 x 2 matrix whose elements in the i row and j'^ column are given by aj=— 
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Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. Arun and Richa decided to play with dice to keep themselves busy at home as their 


18. 


18 


schools are closed due to coronavirus pandemic. Arun throw a dice repeatedly until 
a six is obtained. He denote the number of throws required by X. Based on this 


information, answer the following questions. ^S 
(i) The probability that X = 3 equals 
2 
1 5 5 1 
E O 3 (0 d 
(ii) The probability that X = 5 equals 
1 1 54 5 
(a) s (b) E (c) $ (d) a 
(iii) The probability that X 2 3 equals 
25 1 5 25 
(a) — (D) z (c) — (d — 
216 36 36 36 
(iv) The value of P(X > 3) + P(X 2 6) is 
53 3 3 3 
(a) = (b 1-2 (o 2X8! (a) = 
6 6 e 6“ 
(v) The conditional probability that X 2 6 given X > 3 equals 
2 
36 5 5 1 
(a) 25 (b) d (c) 6 (d) A 


Peter's father wants to construct a rectangular garden using a rock wall on one side of the garden and wire 
fencing for the other three sides as shown in figure. He has 100 ft of wire fencing. Based on the above 
information, answer the following questions. 


(i) To construct a garden using 100 ft of fencing, we need to maximise its 
(a) volume (b) area (c) perimeter (d) length of the side 

(ii) If x denote the length of side of garden perpendicular to rock wall and y denote the length of side 
parallel to rock wall, then find the relation representing total amount of fencing wall. 


(a) x+2y= 100 (b) x+2y= 50 (c) y+2x= 100 (d) y * 2x 2 50 
(iii) Area of the garden as a function of x i.e., A(x) can be represented as 

(a) 100 + 2x2 (b) x-2x? (c) 100x - 2x? (d) 100 - x? 
(iv) Maximum value of A(x) occurs at x equals 

(a) 25 ft (b) 30 ft (c) 26 ft (d) 31 1t 
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(v) Maximum area of garden will be 


(a) 1200 sq. ft (b) 1000 sq. ft (c) 1250 sq. ft (d) 1500 sq. ft 
PART- B 
Section - III 
4 (2 
(x^ +x) 
Evaluate : dx 
J V2x+1 
The equation of a line is 5x - 3 = 15y + 7 = 3 -10z. Write the direction cosines of the line. 
OR 
Show that the lines **1— 2+ sae lar and 47-2 R intersect. Also find their point of 
; ; 3 5 7 1 3 5 
intersection. 
Find the area of the region bounded by the curve y = x? and the line y = 4. 
Prove that : 3sin^!x = sin! (3x - 4x?), se|- 1 


An unbiased dice is thrown twice. Let the event A be ‘odd number on the first throw and B be the event ‘odd 
number on the second throw. Check the independence of the events A and B. 
OR 


A bag contains 4 balls. Two balls are drawn at random (without replacement) and are found to be white. 
What is the probability that all balls in the bag are white? 


Determine the value of ‘k for which the following function is continuous at x = 3. 
(x43? -36 
= i; +3 
f=) x-3 t 
k , x=3 


Solve the differential equation : 
2- 14x? +y +x? y, given that y = 1 when x = 0. 
x 
1 0 3 1 
Find (AB)-!, if A = and B1- 
-4 2 5 2 
Show that the function f(x) = x? - 332 + 6x — 100 is increasing on R. 


Prove that the points A, B and C with position vectors à, b and & respectively are collinear if and only if 
axb+bxe+exa=0. 

OR 
Ifá-7i + j -4k and b -2i + 6j +3k, then find the projection of b on à. 


Section - IV 


Let A = R- {2} and B= R - (1). If f: A — B is a function defined by f(x) = LI , then show that fis one-one and 
X — 
onto. 


Using integration, find the smaller area enclosed by the circle x? + y? = 4 and the line x + y = 2. 


T 
Find the equation of tangent to the curve x = sin 3t, y = cos 2t at t = i 


Mathematics 19 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


20 


WWW.JEEBOOKS.IN 


OR 
Find the intervals in which the function f(x) = 3x4 - 4x3 - 12x? + 5 is 
(a) strictly increasing (b) strictly decreasing 


T/2 
dx 


J 1+vVtanx 


For what value of a is the function f defined by 


Evaluate : 


T 
asin—(x+1), x<0 


f(x)= 


tanx —sinx 


x? 


>0 
is continuous at x = 0 ? 


Solve the following differential equation : l xsin? (2) - J dx* x dy=0 
x 


OR 


d n 
Solve the differential equation x oe + y = x cos x + sin x, given that y= 1 when x = 2 
x 


Show that the function f(x) = |x - 1| + |x + 1|, for all x € R, is not differentiable at the points x = -1 and x= 1. 
Section - V 
1 2 -3 
IfA-|3 2 -2| then find A! and use it to solve the following system of the equations : 
2 -1 1 
x+ 2y - 3z = 6, 3x + 2y - 2223 
2x-y+z=2 
OR 
—4 4 4 1 -1 1 
Determine the product |-7 1 3 1 -2 -2| and use it to solve the system of equations 


5 -3 -l| [2 1 3 
X-ytz-4x-2y-2z-9,2x t y t 3z- 1. 


A variable plane which remains at a constant distance 3p from the origin cuts the coordinates axes at A, B, C. 
: WE 1 1 1 
Show that the locus of the centroid of triangle ABC is viue Rr ELE 
x y zZz P 


OR 
Find the distance between the lines /, and L given by 
l:P-ie2j-Ak Ai 3j - 6k) 
L:r-3i43j-5k-- (4i 6j 12k). 
Find graphically, the maximum value of z = 2x + 5y, subject to constraints : 
2x -4y€S8,3x +y S6oex - y S4; x 20, y 20 

OR 


Maximise z = 8x + 9y subject to the constraints : 
2x + 3y $6, 3x -2yS6,yS1;x,y20 
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« SOLUTIONS > 


1. Given that matrix A is singular = |A| = 0 


1 -2 3 
x 2 -3 
= 1(-6- 2) + 2(-3 - x) + 3(2 - 2x) =0 
= -8-6-2x+6-6x=0 
= -8x-8=0>5 x=-l 
OR 
2x 3| je 3 
We have, = 
5 5 2 
= 2x -15 =32- 152x% =32 > x =16 
=> xzA[-x»0]] 
2. We have, 2A + X = 5B 
=> X=5B-2A 
2 -2 8 0 
> X-|5 4 2|-2|4 -2 
-5 1 3 6 
10-16  -10—0 -6  -10 
-|20-8 10+4|=| 12 14 
-25-6 5-12] |-31 -7 


3. Given differential equation is of order 3 and degree 1. 
OR 


Degree is 2. 


4. Here, R= {(x, y) : x + 2y = 8, where x, ye N. 

For x = 1, 3, 5, ...3 x + 2y = 8 has no solution in N. 

For x = 2, we have 2 + 2y = 8 > y=3 

For x = 4, we have 4+ 2y=8 > y=2 

For x = 6, we have 6 + 2y =8 > y=1 

For x = 8, 10, ...; x + 2y = 8 has no solution in N. 
Range of R = { 1, 2, 3} 


5. Letthe direction cosines of the line be J, m, n. Then, 


1 
l=cos90°=0, m = cos60° = 2 and n = cos30? = T 


1 43 


So, direction cosines are «0, =, — >. 
2 2 


Mathematics 


OR 
Here, P(2, 1, 0) and Q(1, -2, 3) 


So, PQ = (1 - 27 + (-2-1? + (3- 0 


= 9*9 = 419 


Thus, the direction cosines of the line joining two points 
1-2 -2-13-0 , -1 -3 3 


> > >11., = SS Se > 
v9’ Jio" V19 J19 Jio" V19 


6. Given curve isa circle 
with centre (0, 0) and 
radius 4. 

Required area 


are < 


2 
7. Let I= ES dx 


dt 
Put x? =t > 2xdx = dt > Mec 
2 


t x 
1-i[édt--ec- —4c 
2 2 2 
OR 
Let [= |, ——“** dx= eon (UD inca?) dx 
x. {cos(x/2)+sin(x/2)} 
COS tka 


joe 3 


| A Ji 
cos — tsin— 
2 2 


1 _ x x 
Put psc sin => dt= —|-sin—-cos— |dx 
2 2 2 2 2 


t t cos(x/2)+sin(x/2) 
8. «a, B and y are the angles made by line with the 
co-ordinate axes. 

cos? q + cos? B + cos? y = 1 
=> 1-sin?a+1-sin*B+1-sin?y=1 
— sin? a + sin? B + sin? y =2 
9. Reflexive: (1, 1), (2, 2), (3, 3) € R, Ris reflexive 
Symmetric: (1,2) e R but (2, 1) R, Ris not symmetric. 
Transitive : (1,2) e Rand (2, 3€ R => (1,3)E R,R 
is transitive. 
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Since, R is not symmetric. So, R is not an equivalence 


f 15. We have a,b ,C are unit vectors. 
relation. 


; b| = land|é| = 1 


OR Therefore, |a| = 
oe 1 1 Also, +b +€ = 0 (given) 


{sin x} + {sin(n + x)] g {sin x} + ((—sinx)] 3 


aibe =o 


, . 0, sin x is integer laf Ibl «lef 2 bb. e ez-2)-0 
Now, {sinx} + {-sinx} = TT i 
1, sin x is not integer => 141414+24-b+b-€+2-4) =0 
For f(x) to be defined, {sinx} + {-sinx} 4 0 => 342(4-b+b-2+2-a4) =0 
=> sinx 4 integer > sinx#+ 1,0 LO ER uA ee 3 
nn => (-b+b-¢+¢-a)=-— 
Mail 2 
=> xF 
16. a z S i-1,2,3andj- L,2 
. d; = Hn i and j= 
Hence, domain is R — E € if 7 2 J= 
2 -1 1 229 2(2)-1 3 
te 4.32 = x2 q e i Eee 
10. Let G=xit+tyj+zk = (ā-i) =x 2 2 2 2 2 
Similarly, (a- 7) =y and (ak)? =z Ay = 2(2) -2 = 2 =1, a3, = 23) -1 = 5 
GP - (4-5 (a? 2x3 «y! ez? - Aa? s T X 
2(3)-2 4 
11. We have, S = (1, 2, 3, 4, 5, 6} ma 
Let A be the event that number is even = {2, 4, 6} 1 
and B be the event that number is red = (1, 2, 3} 2 0 
Now, A r^ B = {2} 3 
1 Required matrix 2| - 1 
" P(ANB)== 2 
6 5 
"Pn 3 * 
12. Let à 2 (i- jk) 
ear? Loy ox 17. (i) (b) : P(X = 3) = (Probability of not getting six at 
i f LEE (jk) ili ing si 
So, unit vector of a oy.) (i+ j+ first chance) x (Probability of not getting six at second 
14141 V3 i d i 
1 chance) x (Probability of getting six at third chance) 
The value of p is ——. 2 
B _5 seg a 3 
13. Here, f) 141 oi (6 66 63 i 
. ere, =—— =], =—=|, 
2 2 (ü)teBx-s2uxixP4 l2 
3+1 66666 g 
f@)=—— =2, f(4) === 
2 : (iii) (d) : P(X > 3) = 1 - P(X < 3) 
2k = 1) +1 - 
Thus, f (2k y=! k =k and =1-[P(X=1)+P(X=2)] 
1 11 2 
Fok) = 2E =k -1 m E -35 
2 6 6 6 36 36 
=> f(2k - 1) =f(2k), where ke N Z g 
But, 2k - 1 £ 2k 2 fis not one-one. (iv) (c): sas e- (2) «x "T 
Hence, f is not bijective. 6/ 6 \6/ 6 
14. dis pH. +=] 
— 6 eee 
P(A)-— SS P(B)—— and P(AUB)- wap T Ne 
13 13 13 Sr] 5% 
P(A r^ B) = P(A) + P(B) - P(A U B) E UB -(2) 
7 9 12 4 a 
=—+—-— = P(ANB)=—, 6 
13 13 13 13 3 4 
pl Alp) = PCAOB) _ 4/13 _ 4 pasal iA NS 
fe ye 6/6 \6) 6 ~ 
P(B) | 9/13 9 


22 Class 12 


WWW.JEEBOOKS.IN 


TIS 


E 
px» «pae - (5) (87 =(8) | 5a 
6) 6 6) L6 
| 5° x6l 
v 


2 
(v) (b) : Required conditional probability 2 ——7 = a 


18. (i) (b): To create a garden using 100 ft fencing, we 
need to maximise its area. 
(ii) (c) : Required relation is given by 2x + y = 100. 
(iii) (c) : Area of garden as a function of x can be 
represented as 

A(x) =x: y = x(100 - 2x) = 100x - 2x? 
(iv) (a) : A(x) = 100x - 2x* = A’(x) = 100 - 4x 
For the area to be maximum 

A’(x) = 
=> 100-4x=0 => x-25ft. 
(v) (c) : Maximum area of the garden 

= 100(25) - 2(25)* 

= 2500 - 1250 = 1250 sq. ft 


19. Using integration by parts, we E 


[Cas =| (x? -tx)N2x41 |] -Jesen V2x+1dx 
4 
= (60— 645) — | (2x +1)? dx 


2 


= (60-6V5)-+ [2x+n°"} 
= (60—645)— [72-55] 


5) es] 


20. The given line is 5x - 3 = 15y + 7 = 3 -10z 
3 7 3 
+ z 


5 15 10 
EN = — 
1 1 1 
5 15 10 


1 1 1 
Its direction ratios are —, —, — — 
5°15° 10 
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i.e., its direction ratios are proportional to 6, 2, -3. 


Now, 46? +2? + (-3? =7 


6 2 3 
Its direction cosines are —, 2, ——. 
77 7 


OR 

Any point on the line 
x+1 y+3 z-5 . 

= = = f (Sa (i) 

3 5 a 
is (3r- 1, 5r - 3, 7r—5). 
Any point on the line 
2 4 

— == == eee (ii) 


is (k + 2, 3k + 4, 5k + 6) 

For lines (i) and (ii) to intersect, we must have 

3r-l=k+2,5r-3=3k+4,7r-5=5k+6 
1 3 

On solving these, we get r = "E k= E 


Lines (i) and (ii) intersect and their point of 


[S 1 1 3 ) 
intersection is | —, — — xm 
2? 7? 2 


21. We have, y = x? 
and y=4 


Required area = area of shaded region 


2 3\/ 
=2)(4—x*)dx= afax-2) 
0 3 0 
22. Put sin !x = 0. Then x = sin 
Now, sin30 = (3sin0 - 4sin?0) = (3x - 4x?) 
= 30-sin'!(3x - 4x?) 
= 3sin lx = sin (3x - 4x?) [~ 0 
Hence, 3sin !x = sin (3x - 4x?) 


= — sq. units 
3 q 


= sin lx] 


23. If all the 36 elementary events of the experiment 
are considered to be i ~ then we have 
18 1 1 

P(A)=— =- and P(B)=— = 

“l 36 2 I 36 2 
Also, P(A A B) = P(odd number on both throws) 
M m 

36 4 

1 1 


1 
Now, P(A).P(B)--x--— 
iL c fair 


Clearly, P(A A B) = P(A) x P(B) 
Thus, A and B are independent events. 
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OR 
Consider the following events. 
E : Two balls drawn are white 
A : There are 2 white balls in the bag 
B : There are 3 white balls in the bag 
C : There are 4 white balls in the bag 


P(A) = P(B) = P(C) =; 


2 
p A 

P(E/A)= ->=> p(E/B)=—2 => =~ 
© w 
4 
c 

P(EIC)= 7451 
c 


P(C)-P(E/C) 


P(C/E)= 
P(A)-P(E/A) + P(B): P(E/B)+ P(C)- P(E/C) 
1 
E 3 x1 3 
“1 1 1 1 1 , 5 


24. Given, f(x) is continuous at x = 3. 


2. 
a hung apas dig 2 6 
x3 x3 x—3 
2 2 
x3 x—3 
2 (x*3-46)(x-3—6) 
— lim =k 
x3 x—3 
=> 3+3+6=k 
=> k=12 


25. We have, Zopa +y+x7y? 
x 


d 
E A lex eye) - 02.025) 
X 


> 2 "m (1e x1)dx 

lt y x? 
Integrating both sides, we get tan ! y = x+—+C 
When x = 0, y= 1 


tan '1=0+04+C3C=* 


E 1 T 
tan” y=x+ 3 x? + Fi is the required solution. 


1 0 3 1 
26. Given, A = and B~! = 
—4 2 5 2 


1 0 2 0 
Now, |A| = = 2 and adj A = 
2 


4 1 


24 


Now, (AB) ! = B-1A7! 


T ayz 0] 4p 1] [5 12 
-2|5 2||4 1| 2|18 2| |9 1 


27 
Di 


. We have, f(x) = x? - 3x2 + 6x - 100 (i) 
fferentiating (i) w.r.t. x, we get 
f(x) = 3x? - 6x + 6 = 3(x* -2x* 1) +3 

= 3(x- 1)? +3>0 


* For all values of x, (x - 1)? is always positive 


So 
28 


02022221 


f (x)>0 


f(x) is an increasing function on R. 


. The points A, B and C are collinear 
AB and BC are parallel vectors. 
ABx BC =0 
(b-@)x(€-b)=0 € (b-á)xc 
(bxé-ax¢)-(bxb-axb)=0 
(bx@+2xa)-(O-axb)=0 [axe =-(Exa)| 
axb+bxé+éxa=0 

OR 


Su 
a; 
x 
x 
Su 
II 
[e 


( 


Given, d - 7i4 j 4k and b 2 2i-6j 3k 


- o bū 
Projection of b on à = Tal 
a 


14+6-12 8 


29 


V49+14+16 466 


. Here, f: A Bis given by f(x) = 


> 


x-1 


x 


where A = R- {2} and B= R- {1} 
Let fx) = f(x,), where x,, x, € A (ie, x, # 2, x, # 2) 


x;-1 " x,-1 


U 


UU Ly 


x,-2 


(5 - 1) (, - 2) = ( - 2) (x, - 1) 
XjX,- 2x0, - X, +2 = XX - Xj - 2x4 + 2 


X, —-2 


- 2X, - X% = - X] - 2x, 
X 7 x; > fis one-one. 


Letye B=R-{1} ie,ye Randy#1 
such that f(x) = y 


e pct eyen 


c 


x-2 
xy-2y=x-1 e x(y-1) 22y- 1 
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2y-1 

fl) = y when x = = € A (asy#1) 
y- 

Hence, f is onto. 


Thus, f is one-one and onto. 


30. The given curves are 


x +y =4 and x+y=2 


Required area = area of shaded region 
2 


=j — -2-x) Jax 


0 : 2 
XN4—x x x 
[EE ri jm 3 2x+ | 


=0+ um 442-0 


-22-1- (1 — 2) sq.units. 


31. The given curve is x = sin 3t; y = cos 2t 


=> a = 3cos3t; Sy = —2sin2t 
dt 
dy dy/dt _ 2sin2t 
dx  dxldt 3cos3t 
T . 3T T 1 
At t=—, x=sin = sin — = 
4 4 J2 
y=cos—=0 
2si T 
dy inani 2-1 308 
and} — = = m 
dx ], T 3n 3 3 
t=— 3 cos — = 


Equation of the tangent to the given curve at 
T 


t — — is 
4 
= 2 : J^ 3y = 242x - 2 
3 42 
OR 
We have, f(x) = 3x* - 4x? - 12x? + 5 


f'(x) = 122 - 12x? - 24x = 12x(x* - x - 2) 
=> f'(x) = 12x(x + 1)(x - 2) 

Now, f'(x) 2 0 

=> 12x(x+1)(x-2)= 

=> x=-l1,x=0orx=2 
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Hence these points divide the whole real line 
into four disjoint open intervals namely (-ee, -1), 
(-1, 0), (0, 2) and (2, oo) 


Interval Sign of f '(x) Nature of 
function 
(- œ, -1) (-) (-) (-) « 0 | Strictly decreasing 
(-1, 0) (-) (+) (-) » 0 | Strictly increasing 
(0, 2) (+) (+) (-) « 0 | Strictly decreasing 
(2, œ) (+) (+) (+) > 0. | Strictly increasing 


(a) f(x) is strictly increasing in (-1, 0) U (2, eo) 
(b) f(x) is strictly decreasing in (-ee, -1) U (0, 2) 
1/2 1/2 


32. Let I = J a 


E , [sin x 
cos x 
T/2 
VCOS x 


I — . 
zi ic. us Vcos x + VP d) 


1++vtanx 


a a 
By the property, Í f(x)dx =| f(a—x)dx , we get 
0 0 


/ cos 7 x] 
T/2 E 
- Í 2 dx 
^ des(E-) fam $x) 
cos| —— x |t ||sin| —— x 
2 2 
T/2 : 
= eae m (ii) 
sin x + Xcosx 
Adding (i) and (ii), we get 
s x COS X Asin x 
21- ll + dx 
0 Jsin x +Jcos x Vsin x 4 Jcos x 


T/2 5 
= | raspi =~ = i 
^ 2 


Ala 


33. For f(x) to be continuous at x = 0, we have 


lim f(x)= lim f(x)= f(0) (i) 


x0 x—0* 
Here, f(0)=a sin? =a 
lim f(x)= mo a w(: (- 2) 


x0 


= im a sin (ras) = lim acos( Zn )- a 
h0 2 2 h0 2 

Now, lim. f(x) = lim th sinh 

x—0* h-0 h 
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sinh 1 
—sinh sinh| — -1 
cosh cosh 
= lim = lim 
h0 I? h0 I? 
. sinh ,  l-cosh 
= lim x lim 


h50 h h—0 cosh-h? 


h 
is (^) 1d 
=1x lim x lim lj 
ho>0cosh h—0 8l 2- 9 
x — 


From (i), we get a = 1/2 
Hence, f(x) is continuous at x = 0, if a = 1/2. 


34. We have, [x sin? (i- yldx * xdy =0 


x 
— sin? [Z]-2+2-0 
XJ x dx 
This is a linear homogeneous differential equation 
Put y = vx ae Lu 
dx dx 


(i) becomes 

: dv 

sin? v-v+v+x—=0 
dx 


2 


dv. 2 dx 
— zl van y 20 => cosec^ vdy - — - 0 
x 


x 
Integrating both sides, we get 


- cot v + log x = C => -cot{ 2} +1ogx= Cc 
x 


is the required solution. 
OR 


d 
We have, x+y = xcosx t sinx 
X 


d sin x 
> 22- cos x 4 —— 
dx x x 


It is a linear differential equation. 


[Lax 


LF.=e * =¢8* =x 
sin x 
y:x s [x cos x +—— |dx+c 
x 
= [Ix cos x +sinx]dx +c 


= xsinx — [sinx dx * [sinx dx+c =xsinx +c 
. c 
=> y=sinx+— 
x 
; n 
Given that, Tal 
c 
1=1+— > c=0 
n/2 
 yc-sinxis the required solution. 
26 


35. The given function is f(x) = |x - 1| + |x + 1| 


-(x-1)-(x4*1) x«-1 -2x, x«-1 
=4-(x-l)+x+4+1,-l<x<1 = 42, -l<x<l 
x—l+x+1 ,x21 2%; x21 
Atx=1, 
Pe m gu ag 
h—0 -h h=>0 —h 
1-h)- f 2(1-h)-2 
Judge qu E cu Bg Hs 
h—0 h h—0 ho>o0h 


e fF A) Af (1*) = fis not differentiable at x = 1. 
Atx=-l, 
j=] 
aa 
2 -“2(-1=4)=(2) 2h 
= lim = lim - 
h0 -h h0 —h 
fCAich)-f(-0 4, 2-2 
h 


Jt-1-m-J C0 
-h 


lim =0 


f(-I") = lim 
h0 


n fOD) zf C1) 


=> fis not differentiable at x = -1. 


I. 2 =3 
36. Given, A=|}3 2 -2 
2 -1 1 
1 2 = 
JA|=|3 2 -2 =1(2- 2) -2(3 + 4) - 3(-3 - 4) 
2 -1 1 
=-14+21=7#0 


A7 exists 
Now, A), = 0, A), = -7, Ay3 = -7, Ay, = 1, A55 = 7, 
A547 5, A3, = 2; Asx) = 77, A33 = -4 


0 1 2 
adj A=|-7 7 -7 
-7 5 —4 
0 1 2 
ao See 
> A = —adj A=-|-7 7 -7 
|A] 7 
-7 5 —4 
The given system of equations is 
x+2y-3z=6 
3x +2y-2z=3 
2x-y+z=2 
The system of equations can be written as AX = B 
12 -3 x 6 
whereA=|3 2 -25X^-2|y|,B-2|3 
2 -1 1 Zz 2 


A”! exists, so system of equations has a unique 


solution given by X = A 1B 
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x i 0 1 2 |/6 7 1 
> 2 iind 7 —7413]|2-2|-35|2|—-5 
Zz -7 5 -4||2 —35 =9 


We have, | -7 1 3 1 -2 -2 
5 -3 -1[|2 1 3 


-4+44+8 4-8+4 —4-8+12 
=| -7+1+6 7-2+3 -7-2+9 
5-3-2 -5+6-1 5+6-3 


1 -1 1 4 4 4 

1 
=> |l 2 -2 E^ =/ 1 3 
2 1 3 5 —3 =l 


The given system of equations is 
x-y+Z=4,x-2y -2z=9,2x+ y+ 3z = 1l and it can 
be written as AX = B 


where, 
1 -1 1 x 4 
A=|1 -2 -2|,X=|y|,B=]9 
2 l1 3 Z 1 


Here, |A| = 1(-6 + 2)  1(3 + 4) + 1(1 + 4) 
=-4+74+5=8#0 

So, the given system of equations has a unique solution 

given by X = A! B. 


x 4 4 41/4 —16+ 36+4 
—|y|-—-|-7 1 3]||9|2—-| -284+9+3 
z 5 —3 -1l||1 20—-27-1 
24 3 
1 
E -16|2|2 => x=3,y=-2,z=-1 


37. Let the equation of the plane be 
Sd n uq (i) 
a b c 
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where, a, b, c are variables. 

This meets X, Y and Z axes at A(a, 0, 0), B(0, b, 0) and 
C(0, 0, c). 

Let (o, B, y) be the coordinates of the centroid of 
triangle ABC. Then, 


_a+0+0 a pole 
3 3” 3 3 
0-024 
Md ee (ii) 
3 3 


The plane (i) is at a distance 3p from the origin. 
3p = Length of perpendicular from (0, 0, 0) to the 
plane (i) 


“OO 


2d 
c 


... (ii) 


2 gq p 
From (ii), we have 
a = 3o, b = 3D and c = 3y 
Substituting the values of a, b, c in (iii), we get 
1 1 1 1 
+— + 


ndis iiec tzt 


poo p y 


. 1 1 
So, the locus of (œ, B, y) is gett 


OR 
Given lines are 


l :F=1+2j— 4k + AQi 3j + 6k); 
L:f -3i43j-5k (4i - 6j +12k) 

We have d, — i 2j — 4k, b, = 2i 4 3j + 6k 
and à, = 3i 4- 3j — 5k, b, = 4i 6j +12k 
So, à,—d, = 2i j-k 
Also,b, = 4i 6j 12k - 2b, = 6, ||b, 
Hence |, and L are parallel lines. 
Shortest distance between two parallel lines is, 
b x (a, — dj) 


|b | 
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(21 +3] + 6k) x Qi j - k) 
42223248 
-9i414j — 4k 
7 
J= JC9Y +142 a? _ 293 

7 


> d= 


units. 


7 
38. Let 1, : 2x + 4y = 8, L : 3x +y =6, b :xty-4 
x=0,y=0 
Solving I; and L, we get 2H 

Y 


Shaded portion OABC is the feasible region, 
where coordinates of the corner points are O(0, 0), 


8 6 
AIO, 2), »(5.5) CQ, 0) 


The value of objective function at these points are : 


Corner Value of the objective function 
points Z=2x + 5y 
O(0, 0) 2x0+5x0=0 
A(0, 2) 2x0+5x2=10 (Maximum) 
a(2.5) 2x5 45x $292 
55 5 5 
C(2, 0) 2x2+5x0=4 


The maximum value of z is 10, which is at 
A(0, 2). 
OR 
Let 1, : 2x + 3y =6, l :3x-2y=6,1,:y=1;x=0,y=0 


Solving |, and l}, we get D (1.5, 1) 
; 30 6 
Solving /, and b, we get c(8.8 
£^ 3» WEE 1313 
Shaded portion OADCB is the feasible region, 
where coordinates of the corner points are O(0, 0), 


A(0, 1), D(1.5, 1), C E! B(2, 0). 
13 13 


The value of the objective function at these points are : 


OOO 


28 


Corner Value of the objective function 
points z= 8x + 9y 
O (0, 0) 8x0+9x0=0 
A (0, 1) 8x0+9x1=9 
D (1.5, 1) 8x1549x1-221 
(2.5 8x29 19x 9 222,5 (Maximum) 
13 13 13 13 
B (2, 0) 8x2+9x0=16 
30 6 
The maximum value of zis 22.6, which is at C mom 
Class 12 


elf Evaluation Sheet 


Once you complete SQP-2, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 

1 Determinants / Determinants 

2 Matrices 

3 Differential Equations / Differential Equations 

4 Relations and Functions 

5 Three Dimensional Geometry / Three Dimensional Geometry 

6 Application of Integrals 

7 Integrals / Integrals 

8 Three Dimensional Geometry 

9 Relations and Functions / Relations and Functions 

10 Vector Algebra 

11 Probability 

12 Vector Algebra 

13 Relations and Functions 

14 Probability 

15 Vector Algebra 

16 atrices 

17 Probability 4 x 

18 Application of Derivatives 4 x 

19 ntegrals 2 

20 Three Dimensional Geometry / Three Dimensional Geometry 2 

21 Application of Integrals 2 

22 Inverse Trigonometric Functions 2 

23 Probability / Probability 2 

24 Continuity and Differentiability 2 

25 Differential Equations 2 

26 Determinants 2 

27 Application of Derivatives 2 

28 Vector Algebra / Vector Algebra 2 

29 Relations and Functions 3 

30 Application of Integrals 3 

31 Application of Derivatives / Application of Derivatives 3 

32 ntegrals 3 

33 Continuity and Differentiability 3 

34 Differential Equations / Differential Equations 3 

35 Continuity and Differentiability 3 

36 Determinants / Determinants 5 

37 Three Dimensional Geometry / Three Dimensional Geometry 5 

38 Linear Programming / Linear Programming 5 
Total 80 


Performance Analysis Table 


If your marks is 


pai TREMENDOUS! > You are done! Keep on revising to maintain the position. 
EABELE EXCELLENT! » You have to take only one more step to reach the top of the ladder. Practise more. 


© TAR: VERY GOOD! > Allittle bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% GOOD! > Revise thoroughly and strengthen your concepts. 


ARAWA FAIR PERFORMANCE! > Need to work hard to get through this stage. 
CUEN AVERAGE! > Try hard to boost your average score. 
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AMPLE 
<)UESTION 


<>APER 


BLUE PRINT 


sap 9 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter ne i (2 maid G pm (5 i Total 
1. Relations and Functions 3(3) - 1(3) - 4(6) 
2. Inverse Trigonometric Functions - 1(2) - - 1(2) 
3. Matrices 2(2) - - - 2(2) 
4. Determinants 1(1)* 1(2)* - 1(5)* 3(8) 
5. | Continuity and Differentiability = (2) 2(6)* = 3(8) 
6. Application of Derivatives 1(4) (2) 1(3) - 3(9) 
7. Integrals 2(2)* 1(2)* 1(3)* - 4(7) 
8. Application of Integrals — (2) 1(3) - 2(5) 
9. Differential Equations 1(1)* (2) 1(3) - 3(6) 
10. | Vector Algebra 3(3) 1(2)* - - 4(5) 
11. |Three Dimensional Geometry 2(2)* 1(2) - 1(5)* 4(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2)* + 1(4) (2) - - 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*|tis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 

Part- A : 

1. Tt consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 

3.  Section-II contains 2 case study-based questions. 

Part - B: 

1. Itconsists of three Sections-III, IV and V. 


2.  Section-III comprises of 10 questions of 2 marks each. 
3.  Section-IV comprises of 7 questions of 3 marks each. 
4.  Section-V comprises of 3 questions of 5 marks each. 
5. Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 
PART-A 
Section - I 
1/2 

1. Evaluate: | xcosx dx 

° OR 


Evaluate : | cos?x sin x dx 


2. Check whether the function f: N — N defined by f(x) = 4 - 3x is one-one or not. 


3. Solve the differential equation B - ar 
x 
OR 
d 1/3 
Solve the differential equation 2 - B ; 
dx \x 


—secO tanO 


A. Sinni un secO  tanO " —tanO -sec 
a Siapa Say tanO -—secO 
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10. 
11. 
12. 
13. 
14. 
15. 


16. 
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Find the direction cosines of the line that makes equal angles with the three axes in space. 


OR 
x-5 y+4_ z-6 
7 2 


Find the vector equation of the symmetrical form of equation of straight line 


TT 
Prove that the function f(x) = al sin 2x - cos 2x + 4 is one-one in the interval K z] . 


A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without replacement, then find the 
probability of getting exactly one red ball. 


OR 
If P(A)= Z, P(B) = x and P(AMB)= > then find the value of P(A’ | B’). 


Find the angle between the vectors á and b if a= 2i-j4 2k and b = 4i+ 4j - 2k . 
A matrix A of order 3 x 3 has determinant 5. What is the value of | 3A |? 
OR 
(437 (+x)? +x)? 


if f(x)=|(ltx)? — (04:3)? +x] = A+ Bx + Cx? +... then prove that A = 0. 
0-35. (0439 (437 


Find the vector in the direction of the vector i— 2j +2k that has magnitude 9. 

If E and F are events such that 0 < P(F) < 1, then prove that P(E | F)+P(E|F)=1 
Find the direction cosines of the line joining A(0, 7, 10) and B(-1, 6, 6). 

If g(x) = x? - 4x - 5, then prove that g is not one-one on R. 

Find the projection of the vector à = 27+ 35+ 2k on the vector b =? + 2j+k : 

If a matrix has 12 elements, then it has possible orders. 

Evaluate : jg 22 2* dx 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


32 


The Government declare that farmers can get X 200 per quintal 
for their potatoes on 1 February and after that, the price will 
be dropped by 3 2 per quintal per extra day. Ramu’s father has 
80 quintal of potatoes in the field and he estimates that crop is 
increasing at the rate of 1 quintal per day. 
Based on the above information, answer the following question. 
(i) If xis the number of days after 1** February, then price and 

quantity of potatoes respectively can be expressed as 

(a) X (200 - 2x), (80 + x) quintals 

(b) 3 (200 - 2x), (80 - x) quintals 

(c) X (200 + x), 80 quintals 

(d) None of these 
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(ii) Revenue R as a function of x can be represented as 


(a) R(x) = 2x? - 40x - 16000 (b) R(x) =-2x? + 40x + 16000 

(c) R(x) = 2x2 + 40x - 16000 (d) R(x) = 2x? - 40x - 15000 
(iii) Find the number of days after 1* February, when Ramu’s father attain maximum revenue. 

(a) 10 (b) 20 (c) 12 (d) 22 
(iv) On which day should Ramu’s father harvest the potatoes to maximise his revenue? 

(a) 11'* February (b) 20'^ Febraury (c) 12*5 February (d) 22?d February 
(v) Maximum revenue is equal to 

(a) 716000 (b) 318000 (c) %16200 (d) 716500 


18. In an annual board examination, in a particular school, 3096 
of the students failed in Chemistry, 2596 failed in Mathematics 
and 1296 failed in both Chemistry and Mathematics. A student 
is selected at random. 

(i) The probability that the selected student has failed in 
Chemistry, if it is known that he has failed in Mathematics, 
is 


3 12 
(a) 18 (b) T 
1 3 
E3 di <= 
(c) F (d) 


(ii) The probability that the selected student has failed in Mathematics, if it is known that he has failed in 
Chemistry, is 


22 12 2 3 
a) == b) — ¢) = d) — 
(a) = (b) 35 (c) = (d) 5 = 
(iii) The probability that the selected student has passed in at least one of the two subjects, is 
22 88 43 3 
— b) — — d 
(a) 25 (b) 125 (e) 100 i 75 
(iv) The probability that the selected student has failed in at least one of the two subjects, is 
2 22 3 43 
= b fs 2 d 
(a) E (b) T (c) z (d) 100 


(v) The probability that the selected student has passed in Mathematics, if it is known that he has failed in 
Chemistry, is 


2 3 1 4 

(a) E (b) z (c) A (d) B 
PART-B 
Section - III 


19. Find E atxelys D if sin?y + cos xy = K. 
x 


d 
20. Find the value of IG . 
x+Vx 


OR 


Evaluate : Í 2 1 7 dx 
143sin x-c8cos x 
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21. 


22 


23. 


24. 


25. 
26. 
27. 
28. 


29. 


30. 


31. 


32. 


33. 


34. 


34 


. Find the number of solutions of the equation 2cos ! x-sin^ 
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An urn contains 10 black and 5 white balls. Two balls are drawn from the urn one after the other without 
replacement, then find the probability that both drawn balls are black. 


1 1 


llm ... 1 E 
um X x+cos x= 


N | a 


log4512 log,3 
Evaluate the determinant A = 83 84 


log8 . log49 
OR 

If x is a complex root of the equation 

1-x 1 1 

1-x 1 |=0, then find the value of x2007 + x 2007 


l x x 
x l1 xl 
x x l 1 1 1-x 
dd 
; _ dy x +y +l 
Find the solution of the differential equation — = 


satisfying y(1) = 1. 
x 2xy 


The x-coordinate of a point on the line joining the points P(2, 2, 1) and Q(5, 1, -2) is 4. Find its z-coordinate. 
Find the point on the curve y = (x - 3)? where the tangent is parallel to the chord joining (3, 0) and (4, 1). 
Find the area bounded by the curve y? = x, line y = 4 and y-axis. 


Find a unit vector perpendicular to the plane ABC, where A, B and C are the points (3, -1, 2), (1, -1, -3), 
(4, -3, 1) respectively. 
OR 


Let i-i42j-3k and b-3i—-j42k be two vectors. Show that the vectors (+b) and (d-b) are 
perpendicular to each other. 
Section - IV 


Show that the height of the closed cylinder of given surface area and maximum volume, is equal to the 
diameter of base. 


Solve : (x x? +y — yx + xy dy «0 


Ify = e* sin x? + (tan x)*, then find z : 
i OR 
: . d?y T 
If x = 3 sin t - sin 3t, y = 3 cos t - cos 3t, then find —att= 3 
dx 


Find the area bounded by the lines y = 1 - ||x| - 1| and the x- axis. 


: T 
x+aN2 sinx, 0€x«— 


Nja > 


Let f(x)= 2xcotx+b, — <x< 


a ella 


acos2x-—bsinx, « x€n 


be continuous in [0, x], then find the value of a + b. 
1/2 2 


Evaluate: | SUE 
l o (1+sinx cos x) 
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36. 


37. 


38. 
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OR 
37/4 
Find the value of dx. 
n/4 l*sinx 
Show that the relation R in the set of real numbers, defined as R = ((a, b) : a < b?} is neither reflexive, nor 
symmetric, nor transitive. 
Section - V 
5 1 3 1 1 2 
Find the product BA of matrices A=] 7 1 -5,B-|3 2 1| and use it in solving the 
1 -l 1 2 1 3 
equations: x + y +2z=1 ; 3x+2y+Z=7 ;2x cy t 3z - 2. 
OR 
=] -2 -2 
Find the adjoint of the matrix A=] 2 1 —2| and hence show that A-(adj A) = |A|L,. 


2. 2x | 


Solve the following linear programming problem graphically. 
Minimize Z = x - 7y + 227 
subject to constraints : 
x+y<9 
xs 7 
ys6 
x+y25 
x,y20 
OR 


Solved the following linear programming problem graphically. 
Maximize Z = 11x + 9y 

subject to constraints : 

180x + 120y < 1500 


x+y<10 
x,y20 
If the lines <= =2 2: - zs ? and n = 27? .2—5 are perpendicular, then find the value of k and 
-3 =- 1 
hence find the equation of plane containing these lines. 
OR 


Find the equation of the plane that contains the point (1, -1, 2) and is perpendicular to both the planes 
2x + 3y - 2z = 5 and x + 2y - 3z = 8. Hence find the distance of point P(-2, 5, 5) from the plane obtained 
above. 
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« SOLUTIONS > 


T/2 2 T/2 
1. f xcosxdx-[xsinx]y ^- | L:sinx dx 
0 0 
[Integrating by parts] 


T /2 T 
-—-*[cosx]p ^ 2 2-1 
2 D Ug 


OR 


We have, | cos? xsinx dx 


Put cos x = t — sin x dx = -dt 
j4 
[cos? x sinx dx =—|trdt zu nic 


1 
=-——cos*x+C 
4 


2. We have, f: N O N, f(x) 4 - 3x 
Let fx) 2 f) > 4- 3x,24- 3x, > x, =x, 
^. fis one-one. 


Integrating both sides, we get 
-27 -—* 
log2 g log2 
=> -2?42*z2Clog2- k(say) > 2” 
OR 


dh y 1/3 
eu | 2 -1/3 dy = 4-1/3 d 
es B >y y=x x 


Integrating both sides, we get 


-2”=k 


We have, 


3 23.3 2/3 
27 9% y 


2 
2/3 E. i - c (say) 


Hence, required solution is y?’ - x?? 


4. We have, 


un sec 
d tanO 


=C 
tanO à —tanO -—sec0 
—secO in: —secO tan 
| —tanOsec0 


tan? 0 —sec^0 


tanOsecO 
g —tanOsecO 


tan? 0 


8 


5. Sincel- 


—sec)0 tan@secO 


m-nand P 4 m? +n?=1 


OR 


aI Ii 
a b c 


x—x Z—Z. 
1 l is 


The vector form of 


F- (x y jz k) Mai bj ck) 
Required equation in vector form is 


F = (5i 4j + 6k) - n (3i - 77 + 2k) 

3 1 
6. We have, E E 
- 2(cosZsin2x-sinZcos2x )+4 


> fix) - 2sin(2s- 84 


sin x is one-one in E z] 
22 


n d 

63 

7. Required probability = P{(RBB), (BRB), (BBR)} 
= P(RBB) + P(BRB) + P(BBR) 


85S i942 yey? gy oL 19 
8 7 6 8 7 6 8 7 6 56 56 


OR 


2 3 1 
Given, P(A)==, P(B)=— ,P(AN B)== 
iv Oe EET: Ce aie 
Now, P(A U B) = P(A) + P(B) - P(A ^A B 


2,3 1 1 


5 10 5 2 
P(A' B’) = P((AUB)’) =1— P(AUB) -1- ; E 


) 


tj 


3 7 
P(B')-1-P(B)-1-— -— 
Abo PB) Te ROB] Te ec 
PAB) . 3/2 _5 
P(B’) 7/10 7 


P(A’|B’)= 


8. Wehave, á22i1— j 4 2k and b 2 4i & 4j - 2f 
> ^ ^ ^ ^ ^ ^ 
Now, à-b 2 (2i - j  2k)- (41 € 4j - 2k) 
=8-4-4=0. 
So, angle between d and b iso. 


9. Given, | A | 2 5, order of A is 3 x 3. 
|3A|=3 |A | 227 x 5 9135. 
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OR 
Given that, 
(+x)? (+x)? (4x)? 
f(x)=|Q4+x)> (43? (+x) 
(ae Gee? tee’ 


1 1 1 
On putting x 20, we have f(0)=|1 1 I1/=A 
1 1 1 


=> A=0 (7 R, and R, are identical) 


10. Let à i- 2j 42k 

lal = J1+44+4 2 Jo =3 

9(i-2j+2k) | 
3 


Required vector = 3(i 2j +2k) 


11. P(E|F)4 P(E |F) 
_ P(EQF)+P(ENF) P(EGE)nF) _ P(F) si 
i P(F) i P(F) NN 


12. Direction ratios of AB are 
(-1-0,6-7,6- 10) or (-1, -1, - 4) 


Also, 4 (1) + (12 + (4)? = 3/2 


Direction cosines are | l l m ) 
342. 349 3V2 


- | 1 1 4 ) 
342^ 342^ 342 
13. Let g(x,) = g(x;) 


2 EM. 
> x 52x) 


Ax, 4x,—5 


=> x? -x2 =4(x)—x) 


=> (x, -x,)(x, + x, - 4) =0 
Either x, = x, or x, + x, = 4 
Either x, = x, or x, =4-x, 
There are two values of x}, for which g(x,) = g(x,). 
^ g(x) isnot one-one Vx € R 


E ^ A ^ E ^ ^ ^ 
14. We have, à22i*3j *2k and b=i+2j+k 
>= A ^ ^ ^ ^ ^ 
á:b-Qict3j -2k).(i-2j ck) =2+6+2=10 


and |b | - V «22 +1? = V6 


T - db 10 
So, projection of à on b = aped 
lb] v6 


15. All possible orders of 12 elements are 
1x12,12x1,2x6,6x2,3x4,4x3ie,6 


Mathematics 


2* x 
16. Let [sz 27 2* dx 
2* 2* ox 
Put27 =t = 2? 2? 2*(log2) dx - dt 


x 
ral : 5 dt = : st+C= : Pd 
(log2)?  (log2) (log2) 

17. (i) (a) : Let x be the number of extra days after 
1* February 
Price = %(200 - 2 x x) = X(200 - 2x) 

Quantity = 800 quintals + x(1 quintal per day) 
= (80 + x) quintals 
(ii) (b) : R(x) = Quantity x Price 

= (80 + x) (200 - 2x) 

= 16000 — 160x + 200x - 2x? 

= 16000 + 40x - 2x? 
(iii) (a) : We have, R(x) = 16000 + 40x - 2x? 
=> R'(x)240-4x => R'(x)--4 
For R(x) to be maximum, R'(x) = 0 and R"(x) < 0 
=> 40-4x=0 > x=10 
(iv) (a) : Ramu’s father will attain maximum revenue 
after 10 days. 
So, he should harvest the potatoes after 10 days of 1* 
February i.e., on 11^ February. 
(v) (c) : Maximum revenue is collected by Ramu's 
father when x = 10 

Maximum revenue = R(10) 
= 16000 + 40(10) - 2(10)? 
= 16000 + 400 - 200 = 16200. 


+C 


18. Let C denote the event that student has failed in 
Chemistry and M denote the event that student has 
failed in Mathematics. 


30 3 25 1 
P(C)=——=—, P(M)= >=- 
100 10 100 4 
and P(CaM)= 44-2 
100 25 


(i) (b) : Required probability = P(C| M) 
| P(CAM)_3/25_12 
P(M) 14 25 
(ii) (c) : Required probability P(M | C) 
| P(MnC) 3/25 2 
P(C) 3/10 5 
(iii) (a) : Revenue probability 
= P(C U M) = P[CA MJ' 
Cami = 
25 25 
(iv) (d) : Required probability 
= P(C) + P(M) - P(C ^ M) 
3 1 3 43 
= + = 
10 4 25 100 
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(v) (b) : Required probability = P(M' | C) 

| P(M'nC) P(C)-P(CO M) 9/50 3 
|. PO PO — 30 5 
19. We have, sin?y + cos xy = K 
Differentiating w.r.t. x, we get 


2sin y cos y (sin (xd) =0 
x x 


dy |  ysinxy 
dx  sin2y—xsinxy 
T. T 
- H : ria - T 
dx (5) sin — sin 4(2 -1) 
2 4 
dx 
20. Let I leas 


Putting x = tf > dx = 6P dt, we get 


"EI 6r a-e[ a-sf(e -e- d ja 
pur t+1 t+1 

- 2P - 3? + 6t - 6log(t+ 1)+ C 

= 24 x -3(/x) - e(&/x) - elog(&/x +1) - C 


OR 


1 
Let I=] 2 ;. dx 
143sin^ x+8cos* x 


Dividing the numerator and denominator by cos? x, 
we get 


sec? x 


T= [— dx 
sec? x - 3tan? x+8 
me x+3tan? x+8 4tan? x+9 
Putting tan x = t — sec? x dx = dt, we get 


I- = dt = j- dt 1 1 a ec 
t? +(3/2) (4 3/2 3/2 


cpi (4 eco ian (2595 «c 
6 3 6 3 


4t?+9 4 
21. Let E and F denote respectively the events that 
first and second ball drawn are black. We have to find 
P(E A F) or P(EF). 


Now, P(E) = P(black ball in first draw) = — 


sec? x 


2 
T f sec” xdx 


When second ball is drawn without replacement, 
the probability that the second ball is black is the 
conditional probability of event F occurring when 
event E has already occurred. 


9 
P(F|E)=— 
dT 


38 


By multiplication rule of rrr we have 


9 3 
P(E ^ F) = P(E) . PFE) = iul 
15 14 7 
. We E «es lln 
22. Given equation is 2cos x+sin x= P3 
= E = 11 
= cos ! x+(cos™}x+sin x)= 
=] TC un í =] | z) 
=> cos x-—--—|Givencos x+sin x=— 
2 6 2 
= AT 
=> cos x=—, 
3 


which is not possible as cos^!x e [0, x]. 
Thus, given equation has no solution. 


23. We have, 
log4512 1og,3 log, 2? log; 3 
log,8  log,9 7 log, 22 log» 32 
1 
9log; 2 31082 3 : 
=> A= E log , m” =—log, d 
3log, 2 log, 3 P 


= A= (9log, 2)x (log, 5- (Lis, 3 slog, 2) 
= A=9log, 2x log, 3) - (log, 3x log, 2) 


= A=9-2 
2 


[- log,a x log b = 1] 


1 
= A= 
2 


OR 

Expanding the two determinants, we get 

[1(1 2x2) - x (x- x2) + x (2 -x)] + [(1-x) [((1-x)?-1) 
-1(1-x-1)+1(1-1+x)] 


=> (1-3x + 2x3) + (332-33) 20 
> °+1=0 > x=-0, -02 -1 
x2007 4 x72007 - 1.12.2. 


dy x*y41 


24. Given, — = 

dx 2xy 
=> 2xydy = (x? + y? + dx => 2xydy - y!dx = (x? + Idx 
= xd(y?) - y!dx = (x? + 1)dx 


d P 2d 2 
NE (y = zu Se)» (2) 
x x x x 


Integrating both sides, we get 
2 


1 
X =x--+C >y =x -1+Cx 
x x 


Now, given that y(1) = 1 
l=1-1+C>C=1 
Thus, curve becomes y? = x? - 1 +x 
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25. Given that P(2, 2, 1) and Q(5, 1, -2) 
k R 1 
E ~ o 
P(2, 2, 1) Q(5, 1, -2) 

Let the point R on the line PQ, divides the line in the 
ratio k : 1. And x-coordinate of point R on the line is 4. 
So, by section formula 
"e 5k 2 

k+1 
Now, z-coordinate of point R, 
k+l -2X241 

k+1 2+1 
— z-coordinate of point R = -1 


> k=2 


26. We have, y = (x - 3)? 
Slope of tangent — Hy -2(x—3) 

dx jd 
Slope of chord joining (3, 0) and (4, 1) = = =1 
For parallel lines, slopes are equal 


2 
2(x-3)71 > x=7 an y 2 4 


Hence, required point is (4. 1) ‘ 


27. We have, y = x, a parabola with vertex (0, 0) and 
line y = 4 


Required area = area of shaded region 
4 374 a 
2 
= Jy dy |= = — sq. units 
0 3 Jo 3 


28. The vector ABx AC is perpendicular to the 
vectors AB and AC . 
ABx AC 
Required vector = —— ——- 
| ABx AC | 


Now, AB = BV. of B- BV. of A 

= (i j-3k) -Gi— j42k)- 24403 554 
and AC = PV. of C - PV. of A 
= (41-3) +k)-(8i-}+2k)=i-2j-k 
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^ ^ ^ 
i j Kk 
ABxAC--2 0 -5 
1 —2 —] 


- (0 - 10) ;- 24-5) j+ (4-0)& =—10i—7 j+ 4k 


=> |ABxAC|- (710) - (7? +4? - 4165 
Hence, required vector 
ABxAC I 


QI ce cc (api aai) 
|ABxAC| 165 d 


OR 
Given, @ 2 i42 j- 3k and b =3i—j+2k 

Now, db 2 Ait j-k 

Also, à-b 2 -2i*3j-5k 

Now, (à--b)-(à-b) = (4i j-k)-(-2i+3j-5k) 
= (4)(-2) + (1)(3) + (-1)(-5) 2 -8 +3 +5=0 


Hence, (a+b) and (a—b) are perpendicular to each 
other. 


29. Let r be the radius of the base and h be the height 
of a closed cylinder of given surface area S. Then, 


2 
(on os qoM ma 
2nr 
Let V be the volume of the cylinder. Then, 
V=arh 
=> V2nr? = = > 
2nr 2 
dV 2 
>—=-—- 31 
dr 


For maximum or minimum value of V, we have 


dV S 
——-0 > —-3nr? =0 > S=6nr’ 
dr 2 
2 32 
From(i), mes ecg => h=2r 
2nr 


2 


d'V 
Also, -zF —6Tr « 0. 
dr 


Hence, V is maximum when h = 2r i.e., when the height 
of the cylinder is equal to the diameter of the base. 


30. The given equation can be written as 


dy _ y? -x x? +y 


dx xy 


, which is clearly homogeneous. 
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dy dv 
Putting y= vx > —=v+x—, we get 
dx dx 


dv _ Vx? xx? H 


v+x—= 
d. 


X vx? 
dv Am | dv —-Vl+v" 
> x—= v | > x— = — 
dx v dx v 


= 


y Hae > V1+v? =-loglx|+C 
x 


"ER 


> Xx? y? * xloglx| 2 Cx 
31. Let u = e* sin x? and v = (tan x)* 
Now, u = e* sin x? 
Differentiating w.r.t. x, we get 
-— 
d d{sin(x) } d 
=e +sinx? -— (e) 
dx dx dx 
3 


=e. cos x? - 3x? + sin x2 - e* 


Hence, n = 3x" - e* cos x? + e sin x? 
x 
Again, v = (tan x)* > log v = x log (tan x) 


Differentiating w.r.t. x, we get 


1 dv 1 
— — — ] log(tan x) * x- sec? x 
v dx t 


anx 


E = v [log (tan x) + x cot x - sec? x] 
- (tan x)* [log (tan x) * x cot x sec? x] 
Nowy-utv > DANA 
dx dx dx 


d 

P uda (3) + e*sin (x) 

dx 

+ (tanx)* [log(tan x) + x cot x sec? x] 
OR 

We have, x = 3 sin t - sin 3t 

dx : 
=> — z3cosí- 3cos 3t ...(i) 


dt d 
y=3 cos t- cos 3t > =-3sint+3sin3t ...(ii) 


dy dyldt  sin3t—sint 


= = Dividing (ii) by (i 
dx dx/dt cost—cos3t l g (ii) by G) 
2cos2tsint 
= ——— =cot2t 
2sin2tsint 
Differentiating w.r.t. x, we get 
d? dt 
ay —--—2 cosec?2t _— 
dx dx 1 
= - 2 cosec22t - [From (i)] 


3(cost — cos3t) 
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Att= 


> 


27 1 
—< =—2cosec” 3 . 3 
T T 
dx 3| cos — — cos — 
3 3 


32. We have, y = 1 - |x - 1| ifx> 0 
1-(x-1) if x21 |2-x,if x21 
BS cani 
andy-1-|-x-1|21- |x* 1|, ifx «0 
l-(x-1) ifx2-1 |-x, if x 2-1 
Sas ane if x«-1 


X, if x«1 


(1, 1) 


y-2-x 
1 2 

Required area - 2 IE dx + |(2—x)dx 
0 1 


33 3p 
|= | +a] x= | =1+1=2 sq. units 
2 Jo 21h 


33. Since, f(x) is continuous at x = 77/4. 


BED (a x= z) =f (z) -RHLL. (a x= z) 


T T 
lim (x+av2sinx)=2x—cot—+b 
NE: 4 4 
4 


T T T 
=> —+a=—+b > a-b=— sll 
4 2 4 


T 
Also, f(x) is continuous at x = p 


LHL. (a x= J- (2) =RHL. (us- z) 


lim (2 x x cot x + b) = lim (a cos2x - bsinx) 


x> x= 
2 2 


T T T T 

=> 2x—cot—+b=acos2x——bsin— 
2 2 2 2 

=> b=-a-b => 2b--a ...(ii) 
T 

From (i) and (ii), we geta c b - 7. 
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xo^ indy 35. Given relation is R = {(a, b): a< b*} 
34. Let [= | — — — —— dx G) Reflexivity: Let a € real numbers. 
o (L^ sinxcos x) 2 
aRa>a<a 
Then, J= as sin?[(/2) -x] " but ifa<1,thena ¢ a? 
o L*sin[(1/2) - x] cos[(1/2) — x] 1 , 1 1.1 
For example, a= — > a° = — so, — £ — 
a a 2 4 2 4 
v f f(x)dx = | f(a—x)dx| Hence, R is not reflexive. 
0 0 Symmetricity : aRb — a < b? 
ped = x as NU But then b < af is not true 
o (1+sinx cos x) ^ aRb £ bRa 
Adding (i) and (ii), we get For example, a = 2, b = 5 
n/2 (sin? vicos x) n/2 de then 2 € 5? but 5 < 2? is not true. 
2I= J : uM B ramum Hence, R is not symmetric. 
o (1+sinx cos x) o (1+sin x cos x) Mad 
" " Transitivity : Let a, b, c e real numbers 
T 
"d NER EN v Considering aRb and bRc 
o (sec? x + tan x) aRb => a< b? and bRc— b x c 
(By dividing numerator and denominator by cos?x) > a&c* æ aRc 
E n/2 sec? x 3 For example, ifa = 2, b = -3,c-1 
"d ROR: rs aRb — 2x9 


o (l+ tan? x + tan x) 


Bs E edges bRc— -3<1 
E ad ue ; aRc => 2 < 1 is not true. 
Whenx=0 > t=Oandx= g Him Hence, R is not transitive 
; es dt j di ; —5 1 3 ] 1 1 2 
= = 36. Wehave, A=| 7 1 -5]andB2|3 2 1 
o (t? +t +1) 0 1 2 V3 2 
pa. ag] SE 1 -1 1 2 1 3 
2 2 
oo 1 1 2]|-5 1 3 
=| tan!) So BA-2|3 2 1| 7 1 —5 
NE V3 Jlo mom 7 
2 1 3 1 —1 1 


-p te zal I J- 2 (2 = |. 2n 
B V3 B 2 6 33 —5+7+2 141-2 3-542 0 O 
0 


4 
=|-15+14+1 342-1 9-10+1|=|0 4 
OR 0 


—— -10+7+3 2+1-3 6-5+3 0 
Let J = dx (i) 
"/^ 1+sinx 1 0 0 
3m m => BA=4|0 1 0 
m4 l4 4 ^ 
=> [= dx (By property) 0 0 1 
mia . (3n T 
resin.) — RA = at 
anja (t.— x)dx => B'(BA)-4BI [Pre multiplying by B !] 
> [= ————— ...(ii) 1 
"/^ 1+sinx > 4H ep > Blea 4) 
Adding (i) and (ii), we get 4 
37/4 dx 37/4 (1—sin x) Now, given system of equations can be written as 
21S nf — = Í ——— dx 7 
w4 14sinx T4 cos? x BX = C, where 
=T ^. ec" x—secxtanx) dx 1 1 2 * 1 
= nitan x- secx] T = n(71-2)-(0—42)) eal ae bete 
2 1 3 Z 2 


= 21 = n(2V2 -2) > I-n(42-1) 
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1 
or X=B'C>X= 14€ [Using (i)] 
x —5 1 3||1 
1 
s |y|=3| 7 ro 
z -1 1]|2 
—5+7+6 8 
1 1 
= 7 +7-10]= 4 
1-7-2 —4 


=1,z=-1. Now, the intersection point of J, and 1, is (7, 2). 
Similarly, the intersection point of l, and I, is (3, 6). 


OR Thus, the shaded region represents the feasible region 
-] -2 -2 whose vertices are R, S, T, U, V and W. 
We have, A=| 2 1 -2 Corner points Value of Z = x - 7y + 227 
2 2 1 R (5, 0) 5-04 227 = 232 
Ld 95.5 S (7, 0) 7 - 0 + 227 = 234 
= jAp2 1 2 772) 7-7 694927 = 900 
—€ U (3, 6) 3-7x64227 = 188 
V (0, 6) 0-7x6-227 = 185 (Minimum) 
roc e A d W(05) ]|0-7x54227-192 
Now, Ay, = - 5 Áq 7 - 6 Áq5 7 - 6, Thus, Z is minimum at x = 0 and y = 6 and minimum 


value of z is 185. 


A,, = 6, Ay, = 3, Ay, =- 6, 
es er ee QR 
31 791433 — ^ 9, A33 = 
=3 6 6 We have, 
dael 3- $ Maximize < = Iye 9y 
Subject to the constraints, 
6 -6 3 180x + 120y < 1500 
1-2 -2][-3 6 6 Ae c 


.y20 
Now, A-(adjd)-| 2 1 -2||-6 3 -6 cd 


27 0 0 100 observe that the feasible region is bounded. 
Y 
=|0 27 0]|-227|0 1 0|-2|A|IL. 
0 0 27 00 1 
37. We have 


Minimize Z = x - 7y + 227, subject to the constraints 
x2Z0,y20,x*yS9,x€7, y &6and x t y2 5. 

We draw the graphs of the lines 
lL:x=0L:y=0h4:x+y=9, 4:x=7, 
l:y=6andl :x+y=5 

as shown below. 


2 x+y=10 
Y (2 o) 180x + 120y = 1500 


Now, plotting the graph of (i), (ii) and (iii), we get the 
required feasible region (shaded) as shown below. We 
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We have corner points as, 


A(So) n and C(0,10). 


Corner Value of Z = 11x + 9y 
points 
nex) (11x22) +(0x0)=91.67 
3 3 
B(5, 5) (11 x 5) + (9 x 5) = 100 (Maximum) 
C(0, 10) (11 x 0) + (9 x 10) = 90 


Thus, Z is maximum at x = 5 and y = 5 and maximum 
value of Z is 100. 


38. The given lines are 
a-1  y-2._ z-3 
-3 2k 2 


(i) 


X-l y-2 £-3 
k 1 5 
Since, both the lines are perpendicular. 
-3.k-2k-14 2.520 
=> -5k+10=0>k=2. 
Now equation of plane containing lines (i) & (ii) is 


(ii) 


and 


x-l y-2 z-3 
=3 4 2 |=0 


=> (x-1)(-20-2)-(y-2)(-15-4) + (z-3) (-3+8)=0 
=> -22 (x-1)+19(y- 2) + 5(z- 3) =0 
=> -22x + 19y + 5z = 31. 


OR 
Given planes are 2x + 3y - 2z = 5 (i) 
and x + 2y - 3z = 8 ...(ii) 
Normal vectors of (i) and (ii) are respectively 
my, =21+3j—2k and ñ =i+2j—3k 
Since required plane is perpendicular to the planes (i) 
and (ii). So, normal to the required plane will be in the 
direction of m, x m. 


^ ^ ^ 


i j k 
So, im Xm,=|2 3 -2)=-5i+4j+k=m. 
12 -3 


Also position vector of point (1, -1, 2) on the plane is, 
ü-i- j 2k. 

So, equation of plane is 7 -m = å -m 

=> r.(-5i-4j 4k) 2 (i j  2k)-(-5i 4j -- k) 
=> 5x-4y-z-7=0 

Distance of P(—2, 5, 5) from (iii) is, 


(iii) 


5(-2)—4(5)—-5-7 42 ms 
z = = ts. 
NE Cay eC] 42 m 


OOO 
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Self Evaluation Sheet 


Once you complete SQP-3, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 


Integrals / Integrals 


Relations and Functions 


Differential Equations / Differential Equations 


Matrices 


Three Dimensional Geometry / Three Dimensional Geometry 


Relations and Functions 
Probability / Probability 
Vector Algebra 


1 
2 
3 
4 
5 
6 
7 
8 
9 Determinants / Determinants 
10 Vector Algebra 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Probability 
Three Dimensional Geometry 


Relations and Functions 


Vector Algebra 

Matrices 

Integrals 

Application of Derivatives 4 

Probability 4 

Continuity and Differentiability 2 
20 Integrals / Integrals 2 
21 Probability 2 
22 Inverse Trigonometric Functions 2 
23 Determinants / Determinants 2 
24 Differential Equations 2 
25 Three Dimensional Geometry 2 
26 Application of Derivatives 2 
27 Application of Integrals 2 
28 Vector Algebra / Vector Algebra 2 
29 Application of Derivatives 3 
30 Differential Equations 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Application of Integrals 3 
33 Continuity and Differentiability 3 
34 Integrals / Integrals 3 
35 Relations and Functions 3 
36 Determinants / Determinants 5 
37 Linear Programming / Linear Programming 5 
38 Three Dimensional Geometry / Three Dimensional Geometry 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
<))UESTION 


(APER 


BLUE PRINT 


sap 4 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i et i (2 maid G pue (5 ii Total 
1. | Relations and Functions 3(3)* - 1(3)* i 4(6) 
2. Inverse Trigonometric Functions - (2) - - 1(2) 
3. | Matrices 2(2)* = = - 2(2) 
4. Determinants 1(1) 1(2) - 1(5)* 3(8) 
5. Continuity and Differentiability E 2(4) 2(6) - 4(10) 
6. Application of Derivatives 1(4) (2) 1(3) - 3(9) 
7. | Integrals 2(2)* 1(2)* 1(3) - 4(7) 
8. Application of Integrals — (2) 1(3) - 2(5) 
9. Differential Equations 1(1) - 1(3)* - 2(4) 
10. | Vector Algebra 2(2) 1(2)* - - 3(4) 
11. |Three Dimensional Geometry 3(3)* 1(2)* — 1(5)* 5(10) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2)* + 1(4) 1(2) = = 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 

Part- A : 

1. Tt consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 

3.  Section-II contains 2 case study-based questions. 

Part - B: 

1. Itconsists of three Sections-III, IV and V. 


2.  Section-III comprises of 10 questions of 2 marks each. 
3.  Section-IV comprises of 7 questions of 3 marks each. 
4.  Section-V comprises of 3 questions of 5 marks each. 
5. Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 
PART-A 
Section - I 
i x-y 3 5 3 
1. Find x and y such that - ; 
2x- y 2x+1 12 15 
OR 
0 1 =2 
For what value of x, the matrix A2|-1 0 3 | isaskew-symmetric matrix? 
x —-3 0 


2. If PO +0Q = QO +OR, show that the points P, Q, R are collinear. 


3. Evaluate: sin? x cos? x dx 
OR 


2 
Evaluate : fox? +2x-1) dx 
0 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 
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1 1 
If (3. a n) are the direction cosines of a line, then find the value of n. 


Show that the function f: N > N given by f(x) = 4x, is one-one but not onto. 
OR 


Let f: R  R be a function defined by f(x) = x? + 4, then check whether f is a bijection or not. 


24x 3 4 
If} 1 -1 2 | isasingular matrix, then find the value of x. 
x 10 -5 


Find the distance of the plane 3x - 6y + 2z + 11 = 0 from the origin. 
OR 


Find the value of à such that the lines ~ = = == and === are perpendicular to each other. 


2). 3 5 2 
3 4 
5 -1 2 1 
IA =|-1 2|andB-| , , |, then find AT - B7. 
0 1 


Let A and B be independent events with P(A) = 1/4 and P(A U B) = 2P(B) - P(A). Find P(B). 


OR 


A and B are events such that P(A) = 0.4, P(B) = 0.3 and P(A U B) = 0.5. Then find P(B' r^ A). 


Let R = {(3, 1), (1, 3), (3, 3)} be a relation defined on the set A = (1, 2, 3}. check whether R is symmetric, 
transitive or reflexive. 


The position vectors of points A, B, C, D are à, b, 24+3b and à 2b respectively. Find DB and AC. 


T/4 
Evaluate : J tan? x dx 
0 


If P(A)= s P(B)= i and P(AMB)= = then find the value of P(A | B). 
dy 
dx 
Find the equation of a line passing through a point (2, -1, 3) and parallel to the line 7 = (i+ i) +H(2 i+ j- 2 k). 


Find the order and degree for the differential equation x 2 


—+2y=xy 
x 


Find the number of equivalence relations on the set {1, 2, 3} containing (1, 3) and (3, 1). 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


An owner of a car rental company have determined that if they 
charge customers € x per day to rent a car, where 50 < x < 200, 
then number of cars (n), they rent per day can be shown by 
linear function n(x) = 1000 - 5x. If they charge € 50 per day or 
less they will rent all their cars. If they charge 200 or more per 
day they will not rent any car. 
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Based on the above information, answer the following question. 


(i) Total revenue R as a function of x can be represented as 


(a) 1000x - 5x? (b) 1000x + 5x? (c) 1000 - 5x (d) 1000 - 5x? 
(ii) If R(x) denote the revenue, then maximum value of R(x) occur when x equals 

(a) 10 (b) 100 (c) 1000 (d) 50 
(iii) At x = 220, the revenue collected by the company is 

(a) X10 (b) X 500 (c) 70 (d) X 1000 
(iv) The number of cars rented per day, if x = 75 is 

(a) 675 (b) 700 (c) 625 (d) 600 
(v) Maximum revenue collected by company is 

(a) € 40000 (b) € 45000 (c) & 55000 (d) € 50000 


In a family, on the occasion of Diwali celebration 

father, mother, daughter and son line up at random 

for a family photograph. 

(i) Find the probability that son is at one end, given 
that father and mother are in the middle. 


1 
1 b) = 
(a) (b) ; 
1 2 
= ay = 
(c) 7 (d) 3 
(ii) Find the probability that mother is at left end, given that son and daughter are together. 
1 1 1 
= = — d) 0 
(a) 5 (b) ; (c) | (d) 
(iii) Find the probability that father and mother are in the middle, given that daughter is at right end. 
1 1 1 2 
= Bc = d) = 
(a) 1 (b) E (c) : (d) 3 
(iv) Find the probability that mother and son are standing together, given that father and daughter are 
standing together. 
1 2 
(a) 0 (b) 1 (c) = (d) = 
2 3 


(v) Find the probability that father and mother are on either of the ends, given that daughter is at second 
position from right end. 


1 2 1 2 
(a) 5 (b) 3 (c) 1 (d) n 


PART- B 


Section - III 


Find the value of the constant k so that the function f, defined below, is continuous at x = 0. 


1- 4 
E T 
f(x)= 8x 
k , ifx=0 
2n 
Evaluate : i us 
e +1 


0 
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26. 


27. 


28. 
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30. 


31. 


32. 


33. 


34. 


35. 
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OR 
Evaluate : fi x | dx 


IfüO« x « L then [14 x? [G cos[cot ! x] + sin[cot ! x]? 2 


Show that the function f given by f(x) = x? - 3x? + 4x, x eR is increasing on R. 


1/2 


If à 2i j 4 2k and b =3i+2j—k, then find (4+3b)-(2a—b). 
OR 


If @=i+ j+k,b =i+ j, ¿=i and (àxb)xc - Ad +b, then find the value of À + p. 
Find the area bounded by the curve x = 3y” - 9 and the line x = 0, y= and y= 1. 


Two cards are drawn successively, without replacement, from a well-shuffled pack of 52 cards. Find the 
probability distribution of number of spades. 


Differentiate (tan! x? + tan! ay w.r.t. x. 


2 
Given A -| ey | compute A-1, if exists. 


If lp m, n; and L, m, n, be the direction cosines of two lines, show that the direction cosines of the line 
perpendicular to both of them are proportional to (m,n, - m,n), (nL - njl;), (ym, - Lm). 
OR 
Find the equation of a line passing through the point (- 3, 2, -4) and equally inclined to the axes. 
Section - IV 


ene S Eire 


x 
2x *1 


is continuous at x = 0. x-1 


Determine the value of the constant k so that the function f(x) = 
if O<x<l 


Find the area of the region bounded by the lines y = |x - 3| and the lines x = 2, x = 4 and x-axis. 


Let A = R -{3}, B = R -{1} and f: A > B be defined by f(x) =, Then, prove that fis bijective. 
P 
OR 


Let A = {x:-1<x €1] andf: A A isa function defined by f(x) = x |x|, then check whether fis a bijection 
or not. 


A window is in the form of a rectangle surmounted by a semicircular opening. The total perimeter of the 
window is 10 m. Find the dimensions of the window to admit maximum light through the whole opening. 


K [K +1 
if f un 7 dx = x ——= tan (Estee. 
1l+tanx+tan* x NA NA 


(where C is a constant of integration), then find the value of ordered pair (K, A). 


Find the solution of the differential equation y? dx + (xy + x) dy - 0. 


OR 
: : ; dy 
Find the particular solution of In dx 3x Ay, y(0) - 0. 
x% 


Show that f(x) = | x - 3 |, V x eR is continuous but not differentiable at x = 3. 
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Section - V 


36. Minimize z = x + 2y, subject to x + 2y 2 50, 2x - y < 0, 2x + y € 100, x, y 2: 0. 
OR 


Find the maximum value of z = 11x + 8y subject to x 4, y <6, x+y 6, x 2 0, y 2 0. 


1 tanx T, |cos2x —sin2x 
37. If A= , show that A A = i 


-tanx 1 sin2x cos2x 
OR 
2 0 1 
Find the inverse of the matrix A=| 0 -1 2 | by using adjoint method, if it exists. Also, find (adj A)". 
1 0 1 


38.Find the equation of the plane passing through the point 2i-k and parallel to the lines 


—-2 1— 
Sof -aipandgc4se 2x 
4 2 


OR 
. . f . x+5 y+3 z-6 |, . 
A perpendicular is drawn from the point P(2, 4, -1) to the line S MET EE eru Find the equation of 
the perpendicular from P to the given line. 


50 Class 12 


WWW.JEEBOOKS.IN 


« SOLUTIONS > 


x—-y 3 5 3 
1. We have, = 
àx—-y 2x+1 12 15 


=> x-y=5 (i) 
and 2x - y =12 ...(ii) 
Subtracting (i) from (ii), we get x = 7 

From (i, y=x-5=7-5=2 


OR 
0 1 -2 

The matrix A-|-1 0 3 | is skew-symmetric. 
x —3 0 


—2 3 0 -x 3 0 
= ee 
2. We have, PO--OQ - QO - OR 
> PQ = QR [By triangle law] 


Thus, PQ and QR are either parallel or collinear. But, 
Q is a point common to them. 


So, PQ and QR are collinear. 
Hence, points P, Q, R are collinear. 


3. Let I= Jasin? x cos? x dx 


1 
=> I= s | Qsinxcosa) dx 


1 ; zd 
E I=- [sin? 2x dts pel eme sin6x dx 
8 8 4 
1 
> EM 
32| 2 6 
OR 


2 T a 2 
We have, I = fex +2x-—1)dx = He) 
0 3 2 


0 
= [x° +x” -x = (2, + 2, - 2) - (0, + 0, - 0) = 10 


11 
4. Since, B z n) are the direction cosines of a line 


+23 


2 2 
, (+) «(1) eee DECLA 
2 3 36 6 


n= 


5. For one-one : Consider, f(x,) =f(x,) 
> 4x, =4x, Dx, =X, 
Hence, f is one-one. 
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For onto : Let y be any element in N(co-domain), then 
fix)=y=> 4x=y 


=> x=7.ButvyeN, 
Thus, f(x) is not onto. 


ZEN 
4 
OR 

Given f(x) = x? + 4. Let Hist €R 

Now, f(x) =f 65) > x? +4=x +4 
> ee cu > Xx, =X, 

-. f(x) is one-one. Also it is onto. 
Hence it is a bijection. 


6. Since the given matrix is singular. 


2+x 3 4 
1 -] 2/=0 
x 1 -5 


> (2+x)(5 - 2) -3(-5 - 2x) +4(1 +x) 20 
=> 13x= -25 ded 
13 
7. We have, equation of plane is 3x - 6y + 2z + 11 - 0. 
Its distance from origin (0, 0, 0) is 


3x0—6x0-2x0-411 1l , 
= = — units. 
4/9 +36 + 4 7 


3? + (-6Y. + 2? 
OR 


Direction ratios ofthe given lines are (1, 3, 24) and (-3, 
5, 2) respectively. Since, the lines are at right angles, so 
(1) x (-3) + (3) x (5) + 224) 20 

=> -34+154+4.=0>1=-3 


11 


3 4 
" ep 2 1 
8. Given, A 2|-1 2]and B= 
1 2 3 
0 1 
-1 1 
> B'-|2 2 
1 3 
3 al [- 1 4 3 
AT -B =|-1 2ļ-|2 2]=|-3 0 
0 1 L we 2 


9. We have, P(A) = 1/4 

Now, P(A U B) = P(A) + P(B) - P(A A B) 

= P(A) + P(B) - P(A) P(B) (- A, B are independent) 
=> 1/4+ P(B) - (1/4) P(B) = 2P(B) - 1/4 (Given) 
=> P(B)- 2/5 
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OR 
Given, P(A) = 0.4, P(B) = 0.3 and P(A U B) = 0.5. 
Clearly, P(A A B) = P(A) + P(B) - P(A U B) 
=0.44+0.3-0.5=0.2 
1 

Now, P(B' r^ A) = P(A) - P(A A B) = 0.4 - 0.2 = 0.2 = 5 
10. Given that, R = {(3, 1), (1, 3), (3, 3)} be defined on 
the set A = (1, 2, 3}. 

(2, 2) € R. Therefore, R is not reflexive. 

(3, 1) € R, (1, 3) e R. Hence, R is symmetric. 
Since, (1, 3) € R, (3,1) e R but (1,1) e R 
So, R is not transitive. 


11. We have, DB = Position vector of B 
— Position vector of D 


= DB=b-(ā-2b)=3b-ā 
Similarly, AC = (24+3b)—a = ā +3b 


T/4 T/4 T/4 
12. Let [= J tan? xdx = J sec? x tanxdx — J tanxdx 
0 0 0 


Put tan x = t in first integral > sec? x dx = dt 


1 T/4 "RU n/4 
fei dt — J tanx i| - [log | secx |], 
0 0 2 Jo 


1 T 1 
=| —-—0 |-log |sec—|+ log | sec 0 |= —(1—log2 
[4-0 og sect etg] E g2) 
4 
|.P(AnB) 13 4 
13. We have, P(A|B)= RB 7975 
13 


14. Given, (1— y)x o 2y=0 
dx 


Order and degree for the above equation are 1 and 
1 respectively. 


15. The given line is parallel to the vector 21+ j-2k 
and the required line is parallel to the given line. So, 


required line is parallel to the vector 2 m 2 2 k. Thus, 


the equation of the required line passing through 
(2, -1, 3) is 
7 =(2i—j+3k)+m(Qit j-2k) 
16. Equivalence relations on the set {1, 2, 3} containing 
(1, 3) and (3, 1) are 
Ay = {(1, 1), (2, 2), (3, 3), CL 3), (3, DJ 
As 1L, 1) (2; 2)(3,3), 0, 2),(2, 1), (23), (3; D. (3,2), 
(1, 3)} 
So, only two equivalence relations exist. 
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17. (i) (a) : Let x be the price charge per car per day 
and n be the number of cars rented per day. 
R(x) = n x x = (1000 - 5x) x = -5x? + 1000x 
(ii) (b) : We have, R(x) = 1000x - 5x? 
=> R'(x)- 1000 - 10x 
For R(x) to be maximum or minimum, R'(x) = 0 
=> -10x+1000=0 = x=100 
Also, R"(x) = -10 <0 
Thus, R(x) is maximum at x = 100 
(iii) (c) : If company charge X 200 or more, they will 
not rent any car. Then revenue collected by him will 
be zero. 
(iv) (c) : If x = 75, number of cars rented per day is 
given by 
n = 1000 - 5 x 75 = 625 
(v) (d) : At x = 100, R(x) is maximum. 
Maximum revenue = R(100) = -5(100)? + 1000(100) 
= € 50,000 


18. Sample space is given by 
{MFSD, MFDS, MSFD, MSDF, MDFS, MDSF, 
FMSD, FMDS, FSMD, FSDM, FDMS, FDSM, 
SFMD, SFDM, SMFD, SMDF, SDMF, SDEM 
DFMS, DFSM, DMSF, DMFS, DSMF, DSFM} 
. n(s)-24 
(i) (a) : Let A denotes the event that son is at one end. 
n(A) = 12 
And B denotes the event that father and mother are in 
middle. 
n(B)-4 
Also, (Ar^ B) = 4 
P(ACOB) 4/24 _ 
P(B) 4/24 


(ii) (b) : Let A denotes the event that mother is at left 
end. 
n(A) = 6 
And B denotes the event that son and daughter are 
together. 
n(B) = 12 
Also, n(A ^ B) 2 4 
P(AnB) 4/24 1 
P(B) 12/24 3 
(iii) (c) : Let A denotes the event that father and mother 
are in middle. 
n(A) - 4 
And B denotes the event that daughter is at right end. 
n(B) =6 
Also, n(A r^ B) 2 2 
P(AnB) 2/24 1 
P(B) 6/24 3 


P(A|B)= 


P(A|B)= 


P(A|B)= 
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(iv) (d) : Let A denotes the event that mother and son 
are standing together. 

n(A) = 12 
And B denotes the event that father and daughter are 
standing together. 

n(B) = 12 
Also, n(A ^ B) 2 8 
P(AnB) 8/24 2 

P(B) 12/24 3 


(v) (a) : Let A denotes the event that father and mother 
are on other end. 

n(A) -4 
And B denotes the event that daughter is at second 
position from right end. 

n(B) =6 
Also, n(A r^ B) = 2 
P(AnB) 2/24 1 


P(A|B)= 


P(A|B)= = = 
P(B) 6/24 3 
19. We have, f(x) is continuous at x = 0. 
Now, f(0) =k 
atin ia 
x0 x30 8x? 


. 2sn?2x , (sin2x Y 
elc ^ qum =1 
x30 gx? x>0\ 2x 


" fis continuous at x = 0. 
4 f(0)= lim f(x)=>k=1 
x0 


d 
20. Let I= m (i) 
T +1 
a dx 
> T= \ nono 
A em TX +1 
2n 2n i 
dx sin x . 
> [= - > J= - dx (ii) 
n -snx +1 n sinx +] 


Adding (i) and (ii), we get 

2n 

21- [l-de=2n > I=n 
0 
OR 
Let I= f|x|-1dx 
=|x|x—[ebede+K=x|x|-flxlde+K 
x 

=> I-x|x|-I-*K22I-x|x|*K 


=> režo [here Koc] 
2 2 
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21. cos(cot x)- 


1+x? 


1 


sin(cot ! x)- 
jl +x? 


The given expression becomes 
1/2 


2 
x +1 
1+ x? > -1 =x l+ x). 


22. Here f(x) = x) - 3x7 + 4x 

=> f'(x) = 3x? -6x + 4 = 3(x? -2x) + 4 
-3(2-2x41)-344 
= 3(x-1)?+1>0VxeER 

— fis increasing on R. 


23. Here, @+3b =i+ j 2k 30i 2j — K) 

-10i-7j-k 

and 24 — b = 2(i+ j 4 2k) - Gi 2j - k) =—i+5k 
(à 4-3b)-(2à — b) = (10i4-7j — k)- C i-- 5k) 
-]10x(-1)-7x0-(-1)x5--15 


OR 
ij k 
We have, @xb=|1 1 1 = itj 
1 1 0 
i j k 
Now, (4xb)xé=|-1 1 0 
1 0 0 


=> a+b =i(0-0)- j(0-0)+k(0-1) 
=> (A+Wit(A+W it (Ak =—k 
On comparing, we get A =- landXA+p=0 


24. We have, x 23? -9 > 3y =x+9 


Required area = area of shaded region 


1 
Jo» —9)dy 
0 


=|; -sy[ 


= |1 - 9| = 8 sq. units 
53 
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25. Let the random variable X be defined as the 
number of spades in a draw of 2 cards successively 
without replacement, then X can take values 0, 1, 2. 
P(X = 0) = P(drawing no spade cards) 

E 19 

~ 52 G 7 34 


P(X = 1) = P(drawing one spade and one non-spade card) 
13 CX 39 C, 13 


52 C, 34 
P(X = 2) = P(drawing both spade cards) 
7 13 C 7 d 
52 C 17 
The probability distribution of number of spades is 
X olı | 2 
19 13 1 
P(X) 34 oa 17 


26. Let y = tan 1x? + tanta? 


Differentiating w.r.t. x, we get 


dy 1 | 1 | 1 
+> == = = 
dx 14x73 Va). 3425 G4 x25) 


pei t s 
27. We have, 754 7 


2 = 
|AF 

-4 7 
So, A is a non-singular matrix and therefore it is 
invertible. 


7 3 
a a= | 
4 2 
1 


-1 
Hence, A 


=14-12=2#0 


28. Let |, m, n be the direction cosines of the line 
perpendicular to each of the given lines. Then, 

Il, +mm,+nn,=0 (i) 
(ii) 


and Il, + mm, +nn,=0 


On solving (i) and (ii), we get 
l m n 


mm-mm mh-nmh hm, -hm 

Hence, the direction cosines of the line perpendicular 
to the given lines are proportional to (m,n, - m,n,), 
(niL - 4l), (ym, - Lm). 
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OR 


Since, the line is equally inclined to the axes. 

l=m=n ...(i) 
The required equation of line is 
x+3 y-2_ z+4 
MEE CEN 
Xt3. y-2 244 

i i 4 
=> x+3=y-2=z+4 


[using (i)] 


=> 


29. We have, L.H.L. (at x = 0) 


= lie djs lim Jl kx — fl — kx 
x90. x0 x 
(Ji kx - J1- kx) (fi + kx +1- kx) 


E x (1+ kx + f1— kx) 
. 1+kx -—1+kx 
= lim 


x90 x( JI + ke + J1- ker] 


2k 2k 


2k 
= lim = =—=k 
xo0 l-kx + -kx Vl+¥V1 2 
R.H.L. (at x = 0) 
2x 1 
= lim f(x)- lim =-—land f(0)=-1 
x—0* x0 x-1 
Since f(x) is continuous atx=0. ~». k--1. 
x—3, Vx23 


30. We have, y -| 


—-x+3, Vx<3 


3 4 
Required area = EC —3)dx+ fo —3)dx 


2 3 
3 4 
2 2 1 1 
[2-2 «£a =—-—+—=1 sq. unit 
2 b 2 3 2 2 
31. Let x and y be two arbitrary elements in A. 
Th x-2 y-2 
en, fix) =f) > 173 PET 


=> xy-3x-2y+6=xy-3y-2x+6 

> x-cyVxyeA 

So, fis an injective mapping. 

Again, let y be an arbitrary element in B, then f(x) = y 


x—2 
> —=y> 
x—3 
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3y-2 
y ; € A, thus for all y €B, 


Clearly, V y €B, x= 


there exists x € A such that 


BY? <5 
2.g3y-2]. y-l 
fe- 3y-2_, 
y-1l 


Thus, every element in the co-domain B has its 
pre-image in A, so f is a surjective. Hence, f: A — B is 
bijective. 


OR 
x, x20 

f(x)=x|x|= 5 
—x^,x«0 


The graph shows f(x) is 
one-one, as any straight line 
parallel to x-axis cuts only 
at one point. 

Here, range of f(x) € [-1, 1]. 
Thus range = co-domain. 
Hence, f(x) is onto. 
Therefore f(x) is one-one and onto, i.e, bijective. 


32.Let dimensions of the rectangle be x and y 
(as shown). 


Perimeter of window, 
x TX 


P=2y+x+nx/2=10 > nr a(i) 
1 x 
Area of window, AcH T T 
x m]1i1 x 
> Ass E 
4 2 4 
x? nx? 
= 5x —-—--——_ 
2 8 
dA 5 y IX 
dx 4 
ow, =o = 20 
d. 4+7 
d? T 
fA (ums | 
dx A 
Thus, A is maximum for y 
20 
NES | 
10 
F i), y = ——m 
rom (i), y fin 
20 10 
So, x =——m, y = ——m will give maximum light. 
4+ 4+ 
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tanx 
33. We have, ll 5 dx 
1+tanx+tan~ x 


dx 


f l+tanx-l1 d po 
= ————M X= 
1+tanx+tan? x 1+tanx+tan? x 


2 


|e J = dx 


l+tanx+tan* x 1+tanx+tan’ x 


4 sec? x ; 


dt (Putting tan x =t => sec? xdx = dt) 


1+t+t? 
ja 
dt 1 di = 
=x- =x-—=— tan |—= |+C 
J iy BÝ J312 J312 
t+— | += 
Gone 
2 _;{ 2tanx+1 
-x-—-—-tan | ——=— |+C 
ape 
K=2,A=3 
d -y 
34. We have, y dx+(xy+x° )dy =0> i MIT 
d dv X xyt+x 
Put ys vx > Z =y+ Z 
dx dx 
dv —)x dv =v’ 
v +x — = — a- 


dx yx? 4? ET 
2 
- ae ej. vcl J= = 
dx vcl v(2v+1) x 
1 1 
dv=-—| +1 
[Loss n nonne 


=> logy ~—logl2v +1l+logx = loge 


U 


2.2 


> y=? (2+) => xy! = P(x + 2y) 
x 
OR 
dy 
We have, In} + |=3x+4y 
dx 


a e™ -e => p T dy =e dy 


dx 
On integration, we get 
l 3x 
og 735 qp 
4 
At x = 0, y = 0; we have 
1 | 7 
--=-+C > C=-— 
4 3 12 
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-4y 3x 7 
* Solution is 5 — 4 £ = = 3671 +4e” =7 
3 12 
35. Weh —-(x-3) if x<3 
. e nave, = 
f(9) x-3, if x23 


Test for continuity : 
L.H.L.- lim f(x)- lim — (x - 3) =- (3-3)20 
x3 x3 
R.H.L.= lim f(x) = lim (x —3)=3-3=0 
x33" x3 
Also, f(3) 23-320 
LHL. = R.H.L. = f(3) 
Hence, f(x) is continuous at x = 3. 
Test for differentiability : 


scu f6-9- f 
gu — 


. c(a-h-3)- 0 
= lim z 
h0 -h 
cu LfO*BD-fG) um G*h-3)-0 | 
iim m c AMD HEEL 


Thus, Lf'(3) # Rf'(3) 
Hence, f(x) is not differentiable at x = 3. 


36. First we draw the lines whose equations are 
x + 2y = 50, 2x - y = 0 and 2x + y = 100 respectively. 
Y 


100XD (0, 100) 
V. 


The feasible region is BCPDB which is shaded in the 
figure. 

The vertices of the feasible region are B(0, 25), 
C(10, 20), P(25, 50) and D(0, 100). 

The values of the objective function z = x + 2y at these 
vertices are given below. 


Corner points Value of z= x + 2y 
B(0, 25) 50 (minimum) 
C(10, 20) 50 (minimum) 
P(25, 50) 125 
D(0, 100) 200 
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z has minimum value 50 at two consecutive 
vertices B and C. 

z has minimum value 50 at every point of segment 
joining the points B(0, 25) and C(10, 20). 
Hence, there are infinite number of optimal 
solutions. 


OR 
Convert the inequations into equations and draw the 
corresponding lines. 
x+y=6,x=4,y=6 
As x, y 2 0, the solution lies in the first quadrant. 


We have seen that O, A, B, C are the corner points. 
Hence maximum value of the objective function z will 
occur at one of the corner points. 
B is the point of intersection of the lines x + y = 6 and 
x= 4 i.e. B (4, 2) 
We have points A(4, 0), B(4, 2) and C(0, 6) 
Now, z = 11x + 8y 

z(A) = 11(4) + 8(0) = 44 

z(B) = 11(4) + 8(2) = 60 

z(C) = 11(0) + 8(6) = 48 

z(O) = 11(0) + 8(0) 2 0 

z has maximum value 60 at B(4, 2). 
1 tan x 


37. We have, | A |= 
—tanx 1 


ertet 


So, A is invertible. 


T 
1 tanx 1 —tanx 
^a adjA = = 
—tanx 1 tanx 1 


= 1 
Now, A = adjA 
|A] 
1 —tanx 
-1 1+ tan’ x 1+ tan? x 
=> A= 
tanx 1 
2 2 
l-tan x 1+tan”x 
1 —tanx 
= 1 —tanx 2 2 
. Arata l+tan x l-tan x 
tanx 1 tanx 1 
1--tan? x 1+tan’ x 


Class 12 


WWW.JEEBOOKS.IN 


1- tan? x  —2tanx 
2 2 
= ATAT! = l+tan“ x er 
2tanx l-tan x 
1-4-tan? x 1+tan? x 
r, -1 |cos2x —sin2x 
=> AA =|, . 
sin2x  cos2x 
OR 
2 0 1 
A=|0 -1 2 
1 0 1 


|A| = 2(-1- 0) -0(0- 2) + 1(0+ 1) 2-24 12-120 
So, A! exists. 


-1 0 1 
~ adj A=| 2 1 -4 
1 0 = 


-1 0 1 1 0 -l 
das RE 2 1 —4|=|-2 -1 4 
1 0 -2| |- 0 2 
-1 0 ıl- 0 ı 
Now, (adj A} =| 2 1 —4||2 1 -4 
1 mex 0 -2 
2 0 -3 
=|-4 1 6 
-3 0 5 


38. The required plane passes through the point with 


position vector à-2i—k ie, the point (2, 0, -1) 


i.e. parallel to the lines whose direction ratios are 
1 

-3, 4, 1 and 1, -2, 2 ie, -3,4, l and 2, -4,1 

The equation of the required plane is 


(T —à)-(bxz)-0. 


x—2 y-0 z-(-1 
>| -3 4 1 =0 
2 —4 1 


=> (x-2) (4+ 4) -y(-3 - 2) + (z+ 1) (12-8) =0 
=> 8(x-2)+5y+4(z+1)=0 
=> 8x+5y+4z-12=0. 


Its vector equation is 7.(8i+5j + 4k) —1220 
OR 
Let M be the foot of the perpendicular drawn from the 
point P(2, 4, -1) to the given line. 
The coordinates of any point on the line 
x+5 y+3 z-6 
= = are M(X — 5, 4X - 3, -9À + 6) 
1 4 -9 
Direction ratios of PM are 
À-7,4X - 7, -9. +7 
The direction ratios of the given line are 1, 4, -9 


Since PM is perpendicular to the given line. 
1(A - 7) + 4(4A - 7) - 9(-9. + 7) 20 
=> 984-98-0-A-1 
Putting À = 1, we have 
M s (-4, 1, -3) 
Now, equation of PM - equation of the perpendicular 
from P to the given line 
4-2 y—4_ 241 


x y-2 z+l nes = = 
and is parallel to the lines 3 -J 3 73 and 4-2 1-4 3+1 
= ES i -2 —4 +1 
2 A ir s hà B EE 
1 -2 1/2 6 3 2 
OO 
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Self Evaluation Sheet 


Once you complete SQP-4, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Matrices / Matrices 
Vector Algebra 


Integrals / Integrals 


Three Dimensional Geometry 


Relations and Functions / Relations and Functions 


Determinants 


Three Dimensional Geometry / Three Dimensional Geometry 


1 
2 
3 
4 
5 
6 
7 
8 Matrices 
9 Probability / Probability 
10 Relations and Functions 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Vector Algebra 
Integrals 

Probability 
Differential Equations 


Three Dimensional Geometry 


Relations and Functions 

Application of Derivatives 4 

Probability 4 

Continuity and Differentiability 2 
20 Integrals / Integrals 2 
21 Inverse Trigonometric Functions 2 
22 Application of Derivatives 2 
23 Vector Algebra / Vector Algebra 2 
24 Application of Integrals 2 
25 Probability 2 
26 Continuity and Differentiability 2 
27 Determinants 2 
28 Three Dimensional Geometry / Three Dimensional Geometry 2 
29 Continuity and Differentiability 3 
30 Application of Integrals 3 
31 Relations and Functions / Relations and Functions 3 
32 Application of Derivatives 3 
33 Integrals 3 
34 Differential Equations / Differential Equations 3 
35 Continuity and Differentiability 3 
36 Linear Programming / Linear Programming 5 
37 Determinants / Determinants 5 
38 Three Dimensional Geometry / Three Dimensional Geometry 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 


<))UESTION 
(APER 


BLUE PRINT 


sap D 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i et i (2 maid G RE (5 i Total 
1. | Relations and Functions 3(3)* - 1(3) i 4(6) 
2. Inverse Trigonometric Functions - 1(2) - - 1(2) 
3. | Matrices 2(2)* = = - 2(2) 
4. Determinants 1(1) 1(2) - 1(5)* 3(8) 
5. | Continuity and Differentiability - 1(2) 2(6)* - 3(8) 
6. Application of Derivatives 1(4) 1(2)* 1(3)* — 3(9) 
7. Integrals 1(1)* 1(2)* 1(3) - 3(6) 
8. Application of Integrals 1(1) 1(2) 1(3) - 3(6) 
9. Differential Equations 1(1) 1(2) 1(3) - 3(6) 
10. | Vector Algebra 3(3)* 1(2) = = 4(5) 
11. |Three Dimensional Geometry 2(2) 1(2) - 1(5)* 4(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2)* + 1(4) 1(2)* = = 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 


#Out of the 


Wo or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


1. A random variable X has the following distribution. 
b: 1 2 3 4 5 6 7 8 
| PX) | 015 | 023 | 012 | 010 | 020 | 0.08 | 0.07 | 0.05 


For the event E = (X is a prime number}, find P(E). 
OR 


If A and B are two events such that P(A|B) = p, P(A) = p, P(B)- Land P(AUB)=2, then find the value of p. 


2. IfA and Bare the points (- 3, 4, — 8) and (5, - 6, 4) respectively, then find the ratio in which yz-plane divides AB. 


cos —sin Ol 
3. IfA= | , | then for what value of a, A is an identity matrix? 
sing® cosa 
OR 
i 0 -i —i i 
If P=| 0 -i iland Q=| 0 OJ], then find the matrix PQ. 
-i i 0 i —i 


60 Class 12 


10. 
11. 
12. 


13. 


14. 


15. 


16. 
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Find the distance of the point (2, 3, 4) from the plane r- Gi — 6j + 2k) +11=0. 


dx 
Evaluate : [== 
Vx +3{x 
OR 
cotx 


3j sinx 


Prove that the area bounded by the parabola y? = 4ax and the line x = a and x = 4a is 


dx 


Evaluate : J 


2 


sq. units. 
If the position vector à of a point (12, n) is such that |@|=13, then find the value of n . 
OR 


Find the projection of vector 7i + j — 4k on the vector 2i+6j+3k. 


Find the value of A for which the vectors 3i— 6j +k and 2i- 4j +Ak are parallel. 


The number of bijective functions from the set A to itself, if A contains 108 elements is n!. Find the value 
of n. 


OR 


If the set A contains 5 elements and the set B contains 6 elements, then find the number of one-one and onto 
mappings from A to B. 


Find the order of the differential equation whose general solution is given by y = (A + B) cos (x + C) + De*. 
Construct a 2 x 3 matrix whose elements a; are given by a; = 2i - 5j. 


The random variable X has the following probability distribution : 

MESEZEESEXENE 
P(X) | 0.1 | k | 0.1 | 3k | 03 |k 
Find the value of k. 


|x-1| 
(x-1) 


Find the range of the function f(x) = 


6—x 


is a singular matrix? 
3-x 1 


For what value of x, matrix A = | 


Let R be a relation on the set N be defined by {(x, y) : x; y EN, 2x + y = 41}. Show that R is neither reflexive 
nor symmetric. 


-x yt2 z+2 
0-2 6 


3 
Write the direction cosines of a line parallel to the line 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


In a school, a football game is to be organised between 
students of class 11'™ and 12". For which, a team from each 
class is chosen, say T, be the team of class 11'^ and T, be the 
team class 12^, These teams have to play two games against 
each other. It is assumed that the outcomes of the two games 
are independent. The probability of T, winning, drawing and 


: : 11 1 ; 
losing a game against T, are ae and E respectively. 
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18. 


19. 


20. 


62 


WWW.JEEBOOKS.IN 


Each team gets 3 points for a win, 1 point for a draw and 0 point for a loss in a game. 
Let X and Y denote the total points scored by team T, and T,, respectively, after two games. 
Based on the above information answer the following : 


(i) P(T, winning a match against T,) is equal to 


(a) 1/2 (b) 1/6 (c) 1/3 (d) none of these 
(ii) P(T, drawing a match against T,) is equal to 
(a) 1/2 (b) 1/3 (c) 1/6 (d) 2/3 
(iii) P(X > Y) is equal to 
(a) 1/4 (b) 5/12 (c) 1/2 (d) 7/12 
(iv) P(X = Y) is equal to 
(a) 11/36 (b) 1/3 (c) 13/36 (d) 1/2 
(v) P(X + Y= 12) is equal to 
(a) 0 (b) 5/12 (c) 13/36 (d) 7/12 


Mr. Vinay is the owner of apartment complex 

with 50 units. When he set rent at X 8000/month, 

all apartments are rented. If he increases rent by 

€ 250/month, one fewer apartment is rented. 

The maintenance cost for each occupied unit is 

= 500/month. 

Based on the above information answer the 

following : 

(i) If P is the rent price per apartment and N is 
the number of rented apartment, then profit 
is given by 


(a) NP (b) (N - 500)P (c) N(P - 500) (d) none of these 
(ii) If x represent the number of apartments which are not rented, then the profit expressed as a function of 

xis 

(a) (50 - x) (30 + x) (b) (50 + x) (30 - x) 

(c) 250(50 - x) (30 + x) (d) 250(50 + x) (30 - x) 
(iii) If P = 8500, then N = 

(a) 50 (b) 48 (c) 49 (d) 47 
(iv) If P = 8250, then the profit is 

(a) 3 379750 (b) € 4,00,000 (c) € 4,05,000 (d) X 4,50,000 
(v) The rent that maximizes the total amount of profit is 

(a) X 5000 (b) € 10500 (c) € 14800 (d) € 14500 

PART - B 


Section - III 


2x-l x«2 
Find the value of ‘æ if the function f(x) defined by f(x)24 a,  x-2 is continuous at x = 2. 
xl x>2 
Evaluate : je (ax +b) ?dx 
OR 


sin2x 
Evaluate : | dx 
a^ sin’ x - b^cos^ x 


Class 12 


21. 


22. 


23. 


24. 


25. 


26. 


27. 
28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 
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Find the area bounded by the line y = x, x-axis and lines x = -1 to x = 2. 
3 1 
=| ILE 
-1 2 
A machine produces parts that are either good (9096), slightly defective (296), or obviously defective (896). 
Produced parts get passed through an automatic inspection machine, which is able to detect any part that is 


obviously defective and discard it. What is the probability of the parts that make it through the inspection 
machine and get shipped? 


OR 
_ 2 =, 1l 
If A and B are two independent events such that P(A N B) = 15 and P(A N B) = e then find P (B) - P(A). 
413 4 
Simplify : cos ! E cos x + 3 sinx ) 


xt2 y+l z- 


Find the points on the line 5 at a distance of 5 units from the point P(1, 3, 3). 
d d 
Find the solution of differential equation y = ES sx ET : 
x x 


If à = —3i+ nj 4k and b =—2i+ Aj pk are collinear, then find the value of n and p. 
Find the equation of the tangent to the curve y = 3x2- x latP (1, 2). 
OR 
Show, that the function f (x) = x? + 4x7 + 11is increasing on R. 
Section - IV 


Show that f(x) = [x] is not differentiable at x = 1. 


8 
Find the area bounded by the X-axis, part of the curve y =1+ = and the ordinates at x = 2 and x = 4. 
x 


Find the equation of normal to the curve 16x + 95? = 144 at (2, y,) where y, > 0. 
OR 
. . 3 4 43 2 36 - . 
Find the interval on which the function f(x) = T x 5 x'"—-3x^- E x+11 is increasing. 


Solve the differential equation H + ycotx =2cosx. 
X 


Show that the relation R in the set A = (1, 2, 3, 4, 5, 6} given by R = {(a, b) : |a - b| is divisible by 2} is an 
equivalence relation. 


Show that the exponential function a* is (where a > 0) continuous at every point. 
OR 
Gu E 1)? 
Check whether the function f(x) 2 4 x. log(14- x)? for x £0 is continuous or not. 
2log 3, for x =0 
Evaluate : J = - 
1—cosx-sinx 


Mathematics 63 


36. 


37. 
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Section-V 


An amount of € 5000, is put into three investments at the rate of interest of 6%, 7% and 8% per annum 
respectively. The total annual income is X 358. If the combined income from the first two investments is X 70 
more than the income from the third, find the amount of each investment by matrix method. 


OR 
Express the following matrix as the sum of a symmetric matrix and a skew-symmetric matrix and verify your 
3 -2 -4 
result;| 3 -2 -5 
-1 1 2 
x-2 y*l z+3 
Find the image of the point (1, - 2, 1) in the line a n 


OR 


The lines 7 =(2j-3k)+ M(mi +2) +3k) and 7 = (2i+6j+3k)+u(2i+3j+4k) are coplanar. 

Find the value of m. 

Find the maximum value of Z = 4x + 6y subject to constraints 3x + 2y < 12, x +y 2 4, x 0, y 2 0. 
OR 


Find the number of points at which he objective function Z = 4x + 3y can be maximized subject to the 
constraints 3x + 4y € 24, 8x + 6y £48, x 5,y £6,x 20, y 2 0. 


Class 12 
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« SOLUTIONS > 


1l. P(E) =P(X=2)+ P(X =3) + P(X =5)+ P(X =7) 
= 0.23 + 0.12 + 0.20 + 0.07 = 0.62 
OR 


We have, P(A)= p. P(B)-- and P(A U B)- 


Ko RO] 


Now, P(A |B) EOP EE T 

OW, = = = 4 

i PB) ^? 3 

Since, P(A U B) = P(A) + P(B) - P(A ^ B) 

wy, Dag tO. gL 
9 3 8 89 3 9 2 3 


2. Let Ā=-3i+4j-8k, b=5i-6j+4k 
= 
Let C(c) be the point in yz-plane which divides AB in 
the ratio r: 1. 
Then, 0= rc 
rtl 


=> 5r-3=0 > "i 


(- In yz-plane, x = 0) 


Required ratio is 3 : 5. 


. cosa —sind : : . 
3. Given, A=] . . Now, A is an identity 
sing cosa 
cos & 


matrix then, | . 
sin o 


—sin Qo 1 0 
cosa] lo 1 


cosa=1 and sina=0 > a=0. 


OR 
i 0 -i —i id 
Since, P2| 0 -i i|andQ-|O 0 
-i i 0 i —i 
i 0 -i||-i i 
PQ 0 -i i 0 0 
-i i 0 i —i 
-° -i Pe 1+1 -1-1| [2 -2 
=| ?’ - |=| a 1 Jed 
D E -1 1 -1 1 


4. Here, d 2 2i 3j Ak 
The distance of the point Qi + 3j + 4k) is 


(21+ 37 + 4k): (3i- 6j 4 2k) +11 een 
Jos 3644 7 
= 1 unit 


Mathematics 


5. Let I= Ie 


cds ie 

>I= es As ; dt =6 far se -ea- 1 ja 
= 28 - ae 6log(t+1)+C 

= Wx —3(3/x)+6(9/x)—6log({/x +1) +C. 


OR 


cos X 
dx 


if [E NE r=) 


us 


=| cos x 


3x. sinx 


dx = Nei 3 x: cos xdx 
sin 
Put sin x = t > cos x dx = dt 


p 3 
+C= +C 
-1/3 ¥/sinx 


6. Required area = 2 x area of region PSRQP 
4a "a 
= 2| J44ax dx = rbd 
! 3/2 Ja 
= Ja (803? 


56a” 
= 3 Sq. units 


= r= dt = 


_ q?!?) x. 


7. The position vector of the point (12, n) is 12i + nj. 
a@=12i+nj =>|a|=V12?+n? =13 (Given) 
= 12 49 =169 Sn =25 > n= 45 
OR 


_ = ab 
Projection of à on b = — 


_(7i+ j-4k)-(2i+6j+3k) 1446-12 8 
Qe 7 7 
8. @=3i-6j+k and b -2i-4j Ak 
Since, d and D are parallel axb=0 
i jk 
= B -6 1|-0 
2 -4 à 
=> (6à+4)i—-(3A—2)j}+(-12+12)k 20 
= (-6A+4)i+(2—-3A)j -0i4-0j 


Comparing coefficients of i and i, we get 
-6 *-420and2-34 = 0 => à = 2/3 
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9. Since number of one-one onto functions from a 
set A having n elements to itself is n!. 
Required value of n is 108. 


OR 


As A contains 5 elements. 
For any one-one onto mapping f: A > B, f (A) also 
contains 5 elements but B contains 6 elements. 
e C f(A) x B. 
So, no one-one mapping from A to B can be onto. 


10. Given y = (A + B) cos (x + C) + De* 
or y-kcos (x + C) + De* 
Now order of a differential equation is same as the 
number ofarbitrary unknowns present in the solution. 
Hence order of differential equation is 3. 
11. Here a, = 2i - 3j, i= 1,2andj - 1,2,3 
n 47221-312-14,,221-3:2--4, 

@,3=2:1-3-3=-7,a, =2-2-3-1=1, 

a =22-3-2=-2, a; =22-33=-5 

l e F -4 ] 
Hence, the required matrix is : 
, =} -5 

12. eos P(X=x)=1 


x=0 


=> P(X=0)+P(X=1)+....+P(X=5)=1 
=> 0.l+k+0.1+3k+0.3+k=1=>0.5+5k=1 
=> 5k=1-05=05>k=0.1 
x-Ll x21 
13. We have, ki 
1-x, x«l1 
|dx-] | b x21 
JUI -L x«l 


Range (f) = {- 1, 1} 

14. Matrix A is singular, when |A| = 0 
6-x 4 
3-x 1 

=> 6-x-124+4x=053x=6>x=2 

15. R= {(x, y) : x y EN, 2x+ y= 41] 

Reflexive : (1, 1) e Ras2-1+1=3#41. So, Ris not 

reflexive. 


Symmetric : (1, 39) ER but (39, 1) e R. So R is not 
symmetric. 


E 


x-3 yt2 z-*2 
-3 -2 6 

= Direction ratios are - 3, - 2, 6. 

puc -3 -2 6 

Direction cosines are —, —, —. 
7 7 7 

These are direction cosines of a line parallel to given 
line. 
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16. We have, 


17. (i) (c) : Clearly, P(T, winning a match against T,) 
= P(T, losing) = ; 


(ii) (c) : Clearly, P(T, drawing a match against T,) 
= P(T, drawing) = ; 


(iii) (b) : According to given information, we have the 
following possibilities for the value of X and Y. 


X 6 4 3 2 1 0 
Y | o]1 {3 {[2]4 | 6 
Now, P(X > Y) = P(X = 6, Y=0) + P(X =4, Y= 1) 
= P(T, win) P(T, win) + P(T, win) P(match draw) 
+ P(match draw) P(T, win) 
11 11 11 #434141 5 
= foe poe lS = 
22 26 62 12 12 
(iv) (Q : P(X = Y) = P(X = 3, Y=3) + P(X =2, Y=2) 
= P(T, win) P(T, win) + P(T, win) P(T, win) 
+ P(match draw) P(match draw) 
1 1 y 1 


(v) (a) : From the given information, it is clear 
that maximum sum of X and Y can be 6, therefore 
P(X + Y=12)=0 


18. (i) (c) : If P is the rent price per apartment and N is 
the number of rented apartment, the profit is given by 
P(N) = NP - 500 N = N(P - 500) [3 500/month is the 
maintenance charges for each occupied unit] 

(ii) (c) : Now, if x be the number of non-rented 
apartments, then N = 50 - x and P = 8000 + 250 x 
Thus, P = N(P - 500) = (50 - x) (8000 + 250 x - 500) 
= (50 - x) (7500 + 250 x) = 250(50 - x) (30 + x) 

(iii) (b) : Clearly, if P = 8500, then 

8500 = 8000 + 250x > x=2 > N=48 

(iv) (a) : Also, if P = 8250, then 

8250 = 8000 + 250 x > x = 1 and so profit 

P(1) = 250(50 - 1) (30 + 1) 2 379750 

(v) (b) : We have, P(x) = 250(50 - x) (30 + x) 

Now, P'(x) = 250[50 - x - (30 + x)] = 250[20 - 2x] 
For maxima/minima, put P'(x) = 0 

=> 20-2x=0>x=10 

Thus, price per apartment is, P = 8000 + 2500 = 10500 
Hence, the rent that maximizes the profit is & 10500. 


19. For f to be continuous at x = 2, we must have 


Jim fG)- fQ)- lim fo) ..) 
Now, f(2) = a (ii) 
Jim f(x)= lim f(2—h)= lim 22—h)—1]=3 
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lim f(x) = lim f(2+h) = lim[(2+h) +1] =3 
x—327 h0 h0 
From (i) and (ii), we get a = 3 


x2 


(ax +b)? 
Putax+b=t => dx=—dt 
a 


1 ¢(t—b)* 1 b 2b 
. I= dt = ELA 
al t2 pes t 


1 2 
= i-i Je 


20. Let taj 


a 
(ena m 
--— - = + 
D ax+b onan 2blog(ax + b) 
OR 
Let i= 2 a ; dx 


a? sin? x +b? cos? x 
Let a? sin?x + b*cos2x = t 
> (a? —b*)sin 2x dx = dt 


jsa [za 


(a? - p?) 


1 
are 


1 
=> I =—— log] a? sin? x +b? cos? x|+C 
(a^ —b*) 


21. We have, y = x 


Required area = area of shaded region 
0 2 
Í x dx f xax 
-1 0 


1 1 5 
-|4 +|2| =2+—= = sq. units 
2 2 2 


0 


= + = |— 


+ 


A^! exists. 


-1 2 -1 
3 7]1 3 
23. Let G, SD, OD be the events that a randomly 
chosen part is good, slightly defective, obviously 
defective respectively. 
Then, P(G) = 0.90, P(SD) = 0.02, and P(OD) = 0.08 
Required probability = P(G | OD‘) 
c 

B P(GrOD') | P(G) 0.90 _ 99 0978 

P(OD‘) 


22. |A|=6+1=7#0, ~. 


dial 
(adj 7s 


~1-P(OD) 1-0.08 92 


Mathematics 


OR 


Since A and Bare independent events, therefore, A and 
B are independent and also A and B° are independent. 
P(A A B) - P(A* ^ B) = P (4°) P(B) = (1 - P(A)) P(B) 

and = P(AMB)=P(AN B) - P(A) P(B) 
= P(A) (1 - P(B)) (~ A= A*and B= B^) 


(i) 
...(ii) 


=> (1-P(A)) P(B)= P(AnB)- 


and P (A) (1 - P(B)) = P(ANB)= 


Oe | ie 


Subtracting (ii) from (i), we obtain 


=> P(B)-P(A)*—— 


2 1 
P(B) - P(A) =—-= m 


15 6 


1 
=> P(B)-P(A) EET 


2 2 
24. Here, B $) =1 
5 5 


3 4 4 
Put —2cos0 and —=sin8 => tan0-— 
5 5 3 


=> 0-tan! (=) 
3 


BE 4. ) 
'. COS —cosx+—sinx 
5 5 


= cos^!(cos0 cosx + sinO sinx) 


= cos ! {cos(x 0))2x-0-2x (4) 


x*2 y*l z- 


3 
25. Any point on the line — (say) is 


of the form Q(3A - 2, 2A - 1, 2A + 3) (i) 
Now, distance PQ, where P is (1, 3, 3), is 5. 
So, (3A - 2 - 1)? + (2A - 1- 3) + QA + 3 - 3} = 5? 
=> 9A? +9- 18A + 4A? + 16 - 16A + 412 2 25 
=> 17432-34420 = 174(4-2)-0 
=> AÀ200rA-22 
Putting values of A in (i), the required points are 
(-2, - 1, 3) and (4, 3, 7). 


26. We have, pu ag Oa pn 
dx dx dx 
dx 
=> J 


d z -1 
5 xil 7 c» tan !x=— +c 
l+x y 2y 


27. We have, à and b are collinear. 
~ á-Ab > -3ienje4k - A(-2i- 4j pk) 
3 
> => 
à 3 
Also, NEN SON S 
2 
And, Ap=4= p=4x = 
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28. y = 332 - x + 1 is the given curve. als 
Differentiating w.r.t. x, we have -. Equation of the normal at h 2 is 
Zex- T (2) =6(1)-1=5 4A 5 5 5 

X */xz1 i 345 3245 
3 E 

= The equation of tangent is x-2 8 = 3V5x -6V/5 = PT 3 

(y-2)2 5(x-1)  5x-y-320 
OR — 95x - 1845 =24y -324/5 

Here, f(x) = x? + 4x7 +11 => 945 x -24y +1445 =0 

f(x) = 9385 + 28x° = x(9x? + 28) > 0 for all x ER OR 

Thus, f(x) is increasing on R. 4 

We have, f(x) = ge aao peti 

29. We have, f(x) = [x] 10 5 5 

Rf'(1) = lim JUS 9-0) & qe 643 x? Ge 

f — h-0 h 5 5 5 

L f'(x) > 0 as f(x) is increasing 

= ig PAIN CLA] S Tand [1] 23) "is 5 

h-»0 fü-m- fd) i: =e L4 6x4 7 >0 

1-h)- fü 
SUI e > 6xi- 12x? -30x + 36 >0 
—Al—[1] => 6(x - 2x*-5x+6)>0 

= lim — =S C-[1-A]2Oand[1] 2 D. — 6(x-1)(x-3)(x+2)>0 

h0 . . 

The possible intervals are (—oo, -2), (-2, 1), (1, 3) and 

Thus Rf' (sei (1). (3, oo) 

Hence, f(x) = [x] is not differentiable at x = 1. For f(x) to be increasing, f(x) > 0. 

4 8 => (x- 1) (x-3)(x+2)>0 

30. Required area = Í [1+ aa zs xe (2,1) (3,0) 

: x 


- * - + 
— 90  — — —.— — — e— — — e— — 00 
-2 1 3 
So, f(x) is increasing on x € (-2, 1) U (3, o). 


d 
32. The given D.E. is Z+ ycot —2cosx a(i) 


This is a linear differential equation of the form 


© + Py=Q, where P= cot x; Q=2 008 x 
x 


E li 8 s [Pax fcotxdx — „logsinx _ |: 
= x+8x— [4 Now, I.F.=e =e =e =sinx 
— 42 x42 -. The solution of equation (i) is given by 
= (4-2) - Q - 4) 2 4 sq. units. yxLF.- [QxLF.dx c 
44-16QY — 4 5 sinx = | 2cosx-sinxdx+c 
31. When x = 2 we have y = ^ @) = 1 = J E 
1 
= [sin2xdx+c=-—cos2x +c 
ee « [5,55 i 2 
us io E ud 3 > y= DN COsec x +ccosecx 
Now y= V144-16x° = dy Z -32x This is the required solution of the given differential 
y= 3 dx 6.1144 — 16x? equation. 
(2) _ 22) __ -32  -8 33. We have, A = (1,2, 3, 4, 5, 6} and R= {(a, b) : |a - b| 
dx | 2 -644-64 3x45 is divisible by 2] 
,*53| 6yl44-64 3 45 35 


E (i) Reflexive : For any a € A 
— Slope of the normal is 3N5 la - a| 2 0, which is divisible by pA 
8 Thus, (a, a) e R. So, R is reflexive. 


68 Class 12 


WWW.JEEBOOKS.IN 


(ii) Symmetric: For any a, b € A 
Let (a,b) € R 
— |a - b| is divisible by 2 
= |b- a| is divisible by 2 
— (ba)eR 
(a,b) e R= (ba)eR 
R is symmetric. 
(iii) Transitive : For any a, b, ce A 
Let (a, b) e Rand (b, c) e R 
|a — b| is divisible by 2 and |b - c| is divisible by 2. 
a-b-z2k,andb-c-t2kjk,k,e N 
a-b+b-c=+2(k, +k) 
a-c=+2k,,k,eEN 
la - c| is divisible by 2 
(a,c)ER 
R is transitive. 
Hence, Ris an equivalence relation. 


CUu 


34. Let f(x) = a* ...(i) 
We have, 
a*-1 
lim a* = lim(a* —1 +1) | xası] 
x0 x0 0 x 


-1 
x lim x + lim (1) 
x0 x x0 x0 


=logax0+1=1 


lim a^ =1 
x0 
Let c be an arbitrary real number. 


Then lim pu f(c-h) 
= >0 


X—c 
= lim a^ = lim a^: a^^ =a‘ lim = 
h-0 h-0 h>0 a 
=a°xl=a°= f(c) [By (i)] 
Likewise lim f(x)=a° 
x—c" 
lim f(x)= lim f(x)= f(c) 
xc xc* 


^. fis continuous at x = c, where c is an arbitrary real 
number. 
"~ f(x) = a* is continuous at every point. 


OR 
=2log3 -— 


sinx 42 
lim i f(x) = lim mea) 
x0 x log +x) 


sinx 2 : 2 
3 —1 sinx 
sinx Ax 


(1/ x) log(14 x) 


Given, f (0) 


x0 
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f 2 
350x 1 sinx Ý 
sinx ax 
= li 
log(1+ x) 
x 


x0 


_ (log3) (1) 
1 


From (i) and (ii), lim f(x) # f(0) 


= (log 3)? ...(ii) 


^. fis discontinuous at x = 0. 
dx 


35. Let [= |. — — — 
1—cosx-sinx 
1- tan? 2tan7 
Since, cosx — and sinx = " 
1+ tan? > 1+ tan? 5 
1 2X 
= dx _ sec z% 
2X x 2X 
= — oes ——t ES 
i 1-tan 2 2tan; tan 2 an; 
1 tan? 2 I+tan? > 
icin St Se ed cq 
ut ta 2^ 259€ ;4^- 
dt | 1 1 
I- -||——--|at 
Pe Na t 
t-1 
J a aia rae +C 
tan -1 Pe 
= log} —— +C=log|t-cot§|+C 
tan 2 


36. Let x, y and z be the investments at the rate of 
interest of 6%, 7% and 896 per annum respectively. 
Then, x + y + z = 5000. 


Income from aie of? x, y and €zis ex 


no 
7y 
rese 100 and Us y; respectively 
. 6x 7y | 8z 
Total l 7 ( 23 
otal annual income - € 100 * 100 * 100 
6x 7y 8z 
> — +—— +— = 
100 100 100 we 
=> 6x+7y + 8z = 35800 
Also, by given condition —— oF "HO ME 704 Z 
100 100 100 


= 6x + 7y- 8z = 7000 

So, we obtain the following system of linear equations : 
x+ y + z= 5000 
6x + 7y + 8z = 35800 
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6x + 7y - 8z = 7000 
The system of equations can be written in matrix form 
as: 


1 1 lx 5000 
6 7 8 |] y|=] 35800} or, AX =B 
6 7 -8||z 7000 
11 1 x 5000 
where A216 7 8 |,X-| y |and B=] 35800 
6 7 -8 4 7000 
1 1 1 
Now, |AJ=|6 7 8 =-16#0. 
6 7 -8 


So, A! exist and the solution of the given system of 
equations is given by X = A^! B. 


-112 9 0 -112 15 1 
" adj A= 15 -14 -1| =| 96 -14 2 
1 -2 1 0 -1 1 
—112 15 1 
1 1 
So, A = — (adj A)=-—| 96 -14 -2 
i apne 
0 =l 1 
Hence, the solution is given by 
—112 15 14} 5000 
-1 
XSA BOSE 96 —14 -2 || 35800 
0 -1 1| 7000 
x —560000 + 537000 + 7000 1000 
> ly =ne 480000 — 501200 — 14000 |=| 2200 
z 0 —35800 +7000 1800 


=> x= 1000, y = 2200, z = 1800 
Hence, three investments are of € 1000, € 2200 and 
3 1800 respectively. 


OR 
3 —2 -4 3 3 -1 
LetA2| 3 -2 -5| > A'a|-2 -2 1 
-1 1 2 —4 —5 2 
3 —2 -4 3 3 -1 


6 1 = 
=| 1-4 -4 
—-5 -4 4 
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4 cbusas : 2 -2 
2 | 2 
5 

E = 9 
2 


which is clearly a symmetric matrix and 


3 -2 —4 3 3 -l 
A-A'=| 3 -2 —5 2 X à 


0 -5 -3 
=|5 0 -6 
3 6 0 
5 3 
die Rs 
1 5 
=> ~(A-A’)=|= — 
; rais 0 3 
3 
2 3 0 


which is clearly a skew symmetric matrix. 


1 1 
Since A-z3(A* A) z(A- AD) 


1 5 5 3 
A DLE 2 
1 5 
A 2 2|- — 
5 5 0 3 
5 3 
= —2 2 = 
5 2 3 0 


Thus A has been expressed as the sum of a symmetric 
matrix and a skew-symmetric matrix. 


37. Let P(1, -2, 1) be the given point and let Q be the 
foot of the perpendicular drawn from P on ofthe given 
line 


x-2 yl z+3 P(L -2, 1) 


3p o. r5 
=> x=30142,y=-A-1,z2=2A-3 


Let the coordinates of Q be :Q 

(30:42, -XA-1L2A-3) (i) : 

So, direction ratios of PQ be 

GrZ- l=] 231) 

ie (30 + lA 1245-4) 

Since PQ is perpendicular to given line. 
3(3A + 1) - 1-1 +1) + 2(2A - 4) 20 

=> 9-344-144-8202 X 23/7 


@R(x1, yp 2) 


Class 12 


WWW.JEEBOOKS.IN 


Putting X = 3/7 in (i), we get the coordinates of Q as 


23 10 15 
7” 7*7 


Let R (x), Yp z;) be the image of P(1, -2, 1) and as Q is 
the mid point of PR. 
xjtl 23 y-2 10 z*1 15 
2 Z 7? 2 7? 2 7 
39 6 37 
= 457215 Da- 7 


Hence, image of P(1, -2,1) in given line is 
E ao 2 
7? T 7E 


d oa d. oit NUN. 
Here, a, 2j -3k, b =mi+2j+3k 


E ^ ^ A = ^ ^ ^ 
a, =21+6j+3k, b, -2ic3j c 4k 


OR 


a, a, =21+4j+6k 

jk 

2 3/=i(8—9)—j (4m—6) +k (3m—4) 
3 4 


--i-(4m-—6) j4 (8m 4)K 

Since, given lines are coplanar 

- (à; -G,)-(b, xb) =0 

=> (21+4j +6k)-(-i—(4m—6) j +(m—4)k) 20 
=> (2)(-1) - 4(4m - 6) + 6(3m - 4) =0 

=> -2-16m+ 24+ 18m-24=0>5>2m=2>m=1 


Now, Z = 4x + 6y 
Z(A) = 4(4) + 6(0) = 16 
Z(B) = 4(0) + 6(6) = 36 
Z(C) = 4(0) + 6(4) = 24 
Z has maximum value 36 at B(0, 6). 


OR 
Converting inequations into equations and draw the 
corresponding lines 
3x + 4y =24, 8x c6y - 48, x -5,y - 6 
acp $37 


- š =], x=5, y=6 
8 6 6 8 4 


As x, y 2 0, the solution lies in the first quadrant. 


i.e 


B is the point of intersection of the lines 
8x + 6y = 48and x - 5 i.e, s-(s 4) 
C is the point of intersection of the lines 3x + 4y = 24 


and 8x + 6y = 48 ie. C= (#, 24) 
7 


38. Converting inequations into equations and 
drawing the corresponding Pu We have points O(0, 0) A(5, 0), als. 4 ) (a l 24 ) 
3x+2y=12, xty=4 ie, [+251 "t. and D(0, 6). ? dd 
As x Z 0, y 2 0 solution lies in first quadrant. Now, Z = 4x + 3y 
We have points A(4, 0), B(0, 6) and C(0, 4). Z(O) = 4(0) + 3(0) 2 0 
Y Z(A) = 4(5) + 3(0) = 20 
4 
Z(B) = 4(5) + (4) 24 
24 24 
zo- (3) 1)» 
7 7 

Z(D) = 4(0) + 3(6) = 18 
Z has maximum value at points B and C. Since both 
the points lie on the same line 8x + 6y = 48. 

Each point of the line 8x + 6y = 48 will give 
maximum value of Z. Therefore, objective function 
can be maximized at infinite number of points. 

OO 
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Self Evaluation Sheet 


Once you complete SQP-5, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Probability / Probability 
Vector Algebra 
Matrices / Matrices 


Three Dimensional Geometry 
Integrals / Integrals 


Application of Integrals 
Vector Algebra / Vector Algebra 
Vector Algebra 


1 

2 

3 

4 

5 

6 

7 

8 

9 Relations and Functions / Relations and Functions 
10 Differential Equations 
1 

2 

3 

4 

5 

6 

7 

8 

9 


Matrices 
Probability 
Relations and Functions 


Determinants 


Relations and Functions 


Three Dimensional Geometry 
Probability 4 
Application of Derivatives 4 
Continuity and Differentiability 2 
20 Integrals / Integrals 2 
21 Application of Integrals 2 
22 Determinants 2 
23 Probability / Probability 2 
24 Inverse Trigonometric Functions 2 
25 Three Dimensional Geometry 2 
26 Differential Equations 2 
27 Vector Algebra 2 
28 Application of Derivatives / Application of Derivatives 2 
29 Continuity and Differentiability 3 
30 Application of Integrals 3 
31 Application of Derivatives / Application of Derivatives 3 
32 Differential Equations 3 
33 Relations and Functions 3 
34 Continuity and Differentiability / Continuity and Differentiability 3 
35 Integrals 3 
36 Determinants / Matrices 5 
37 Three Dimensional Geometry / Three Dimensional Geometry 5 
38 Linear Programming / Linear Programming 5 
Total 80 


= x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 
W) COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 


<))UESTION 
(APER 


BLUE PRINT 


sap 6 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i etn ii (2 maid G RE (5 iai Total 
1. Relations and Functions 3(3) - 1(3) - 4(6) 
2. Inverse Trigonometric Functions — (2) — — 1(2) 
3. Matrices 2(2) - - - 2(2) 
4. Determinants 1(1)* 1(2) - 1(5)* 3(8) 
5. | Continuity and Differentiability - (2) 2(6)* - 3(8) 
6. Application of Derivatives 1(4) (2) 1(3)* - 3(9) 
7. | Integrals 2(2)* (2) 1(3) i 4(7) 
8. Application of Integrals - 1(2)* 1(3) - 2(5) 
9. Differential Equations 1(1)* (2) 1(3) - 3(6) 
10. | Vector Algebra 1(1) + 1(4) - - - 2(5) 
11. | Three Dimensional Geometry 20 1(2)* = 1(5)* 4(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability A(4)* 2(4)* = = 6(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A : 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


d 
1. Solve the differential equation = =1-x+y—xy. 
x 


OR 


2 2 
What is the degree of the differential equation s (2) - —6y=logx? 
X 


go o niers 
2. I 7-x 4|^|o 4| then ind the values of x and y. 


3. The random variable X has a probability distribution P(X) of the following form, where ‘k’ is some number, 


k, if x=0 
D 2k, ifx=1 
a due dien 


0, otherwise 


Determine the value of ‘k. 
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OR 
Out of 8 outstanding students of a school, in which there are 3 boys and 5 girls, a team of 4 students is to be 
selected for a quiz competition. Find the probability that 2 boys and 2 girls are selected. 


Check whether the relation R on the set A = (1, 2, 3} defined as R = {(1, 1), (1, 2), (2, 1), (3, 3)} is reflexive, 
symmetric and transitive. 


Vx 


Evaluate : i dx 
Vx? =x OR 
- 2 
2x+2 
Evaluate : ee 
cos^ x 
If lines SL. scs and Ln MAD dm NI iq are mutually perpendicular, then find the value of k. 
-3 2k 2 3k 1 —5 


Find the vector equation of a plane which is at a distance of 6 units from the origin and which has k as the 
unit vector normal to it. 


OR 


Find the vector equation of the plane which is at a distance of RT units from the origin and its normal 
29 


vector from the origin is He 5j + 4k. 


Prove that for any square matrix A, AAT is a symmetric matrix. 


f(x) g(x) 
a b 


If A(x) = 


, then prove that J AGe)dx = J fax J g()dx 
a b 


OR 
If A is invertible matrix of order 3 x 3, then prove that |A~!| = |A|. 


Two dice are thrown together. What is the probability that the sum of the numbers on the two faces is neither 
9 nor 11? 


Let f : [2, oo) — R be the function defined by f (x) = x? - 4x + 5, then find the range of f. 
If A and B are two events such that P(A) = 0.2, P(B) = 0.4 and P(A U B) = 0.5, then find the value of P(A/B). 


n/4 
Evaluate : J (sec? x  cosec?x) dx 
1/6 


A bag contains 3 white and 6 black balls while another bag contains 6 white and 3 black balls. A bag is 
selected at random and a ball is drawn. Find the probability that the ball drawn is of white colour. 


If a, b, € are the position vectors of points A, B, C respectively such that 5a— 3b — 2€ — 0, then find the ratio 
in which C divides AB externally. 


For real numbers x and y, we write xRy & x— y+ J2 isan irrational number. Prove that the relation R is not 
transitive. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


A building of a multinational company is to be constructed in the form of a triangular pyramid, ABCD as 
shown in the figure. 
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Let its angular points are A(3, 0, 1), B(-1, 4, 1), C(5, 2, 3) and D(0, -5, 4) and G be the point of intersection 
of the medians of ABCD. 
Based on the above answer the following. 


(i) The coordinates of points G are 


111 I. 4f 418 
(a) EH (b) [0.3.2] (c) ES (d) | 


(ii) The length of vector AG is 


51 3 59 
(a) J17 units (b) RE units (c) —— units (d) RET units 
3 J6 4 
(iii) Area of triangle ABC (in sq. units) is 
(a) 24 (b) 8v6 (c) 4v6 (d) 5v6 
(iv) The sum of lengths of AB and AC is 
(a) 4 units (b) 9.1 units (c) 8.7 units (d) 6 units 
(v) The length of the perpendicular from the vertex D on the opposite face is 
(a) H unit (b) —L unit () Š unit (d) 846 unit 
a) —- units —- units C) — units units 
V6 V6 v6 


A concert is organised every year in the stadium that can hold 
42000 spectators. With ticket price of 10, the average attendance 
has been 27000. Some financial expert estimated that price of a 


x 
ticket should be determined by the function p(x)-19— 30057 
where x is the number of tickets sold. 

Based on the above information, answer the following questions. 


(i) The revenue, R as a function of x can be represented as 
2 


x 1 x 

udi agn (D) 1*7 3000 () 9% S OQ00 (4) 9D 
(ii) The range of x is 

(a) [27000, 42000] (b) [0, 27000] 

(c) [0, 42000] (d) none of these 
(iii) The value of x for which revenue is maximum, is 

(a) 20000 (b) 27000 (c) 28500 (d) 28000 
(iv) When the revenue is maximum, the price of the ticket is 

(a) 88 (b) €5 (c) 8&9 (d) € 9.5 
(v) How many spectators should be present to maximize the revenue? 

(a) 25000 (b) 27000 (c) 22000 (d) 28500 
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PART- B 


Section - III 
d = e 
Solve the differential equation z SenF ext 
x 


Find the area of the larger part bounded by y = cos x, y = x + 1 and y = 0. 
OR 
Find the area enclosed by the lines y = 0, y = x, x = 1, x = 2. 
3x- 8, if x<5 
2k, if x>5 


Consider f(x) = | 


Find the value of k, if f(x) is continuous at x = 5. 
A random variable X has the following distribution. 
x | 1 | 2 | 2 | @ |] 3 | 6 | 7 | 8 
P(X) | 0.15 | 0.23 | 0.12 | 0.10 | 020 | 0.08 | 0.07 | 0.05 | 
For the event E = (X is prime number} and F = (X < 4}, find P(E U F). 


Find the direction cosines of the line passing through the two points (-2, 4, —5) and (1, 2, 3). 
OR 


If O be the origin and the coordinates of P be (1, 2, - 3), then find the equation of the plane passing through 
P and perpendicular to OP. 


Find cofactors of a,, and a,, of the matrix 


1 3 -2 
A-[a]-|4 -5 6 

3 5 2 

b 
Evaluate : Í, Nx dx 


Vx+Vat+b—x 
(+x) 


Let k and K be the minimum and the maximum values of the function, f(x) = FPES defined on [0, 1], 
+x” 


respectively. Find the ordered pair (k, K). 


1... 3% 


lx + sin ly + sin !z = s 


Find the number of triplets (x, y, z) satisfying the equation sin” 


1 3 
Given that the events A and B are such that P(A)= 2 P(AUB)= A and P(B) = p. Find p if A and B are 
(i) mutually exclusive (ii) independent. 
OR 


A bag contains 12 white pearls and 18 black pearls. Two pearls are drawn in succession without replacement. 
Find the probability that the first pearl is white and the second is black. 


Section - IV 
Find all points of discontinuity of f, where f is defined as follows : 
|x|+3, x<-3 
f(x)=4 -2x, -3«x«3 
6x +2, x23 
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m 
Solve the differential equation 2 


2 d 
If y = (log, sinx)(log,,.. cosx) ! + sin ! (2 ) find ER at x= " 


OR 
d T 
If x = 2 cos 0 - cos20 and y = 2 sin O - sin20, find P at @=_. 
x 2 


2 2 


Find the area of the smaller region bounded by the ellipse ~ 42 =1 and the line > =1. 
9 4 


Let A and B be non-empty sets. Show that f: A x B > B x A such that f (a, b) = (b, a) is a bijective function. 


If f(x) = a log |x| + bx? + x has extreme values at x = - 1 and at x = 2, then find a and b. 
OR 
Show that f(x) = cos (2x + 1/4) is an increasing function on (31/8, 77/8). 


T/4 


Evaluate : Í — 
"SS xN2sin2x . 
Section - V 
Find the cartesian equations of the plane through the intersection of the planes 7.(2i+6 j )+24=0 and 


r.(3 = j +4 k) — 0, which are at a distance of 2 units from the origin. 
OR 


-1 +1 -3 
If the shortest distance between the lines L : a = = = - and L,: rz - z == X is unity, then find the 


value of A. 


Solve the following LPP graphically. 
Maximize Z = 50x + 40y 

Subject to constraints : 

1000x + 1200y < 7600 


12x + 8y < 72 
x,y20 
OR 
Solve the following LPP graphically. 
Minimize Z = 5x + 7y 
Subject to constraints : 
2x+y<8 
x+2y2 10 
and x, y2 0 
1 =l 0 2 2 -4 
If A2|2 3 4]andB=|-4 2 -4|, then find AB. Hence, solve the system of equations : 
0 1 2 2 -l 5 
x-y-26,2x*3y + 4z2 34, y c 2z- 14 
OR 
2 1 4 2 
Solve the system of the following equations : —+ : 4 E 4, —— : + - 1, : + ee 2 
x y z x y £x x y z 
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« SOLUTIONS > 


d d 
1. We have T -ü-xry) => rep Tae 


dy x? 
= ]1:57J0-2e = legs ye ve 
OR 


Since greatest power of highest order derivative is 1, 
therefore degree of the given differential equation is 1. 


+3 4 -l 
2. Given n y F | 
7-x 4 0 4 


=> y=-land 7-xz02xz7,yz-1 


k, ifx=0 
3. Weh wise 2k, ifx=l1 
dis i 3k, ifx-2 


0, otherwise 


Since, XP(x;) = 1, therefore k + 2k+ 3k-1 


s oclo 
6 
OR 


Total number of students = 8 
The number of ways to select 4 students out of 8 
! 
students 2 5C, = 8 270 
414! 
The number of ways to select 2 boys and 2 girls 
! ! 
= 50, x 5e, 2 2 x =3x10=30 
2H! 2!3! 
30 3 
Required probability = — =>. 
quired pr ity 70 7 


4. Given, R= {(1, 1), (1, 2), (2, 1), (3, 3] 

Since, (2,2) € R 

Therefore, R is not reflexive. 

But R is both symmetric and transitive as (1, 2) € R 
—(2,1)e Rand (1, 1)€ R,(221)e R—(1,1)e R. 


Jx dx 
= |—=—— dx = | -= =Nx-l1+C 
Imm I 
OR 
. 2 
Let jpj a X Jx 
cos“ x 
cos? x — sin? x+2sin? x 
=Í dx 


2 
COS x 


Mathematics 


cos? x -- sin? x 1 2 
= [| ax = z dx = | sec“ x dx 
cos? x cos’ x 
=tanx+C 


= = = -= -5 z- 
6. Lines 51-772 . 2-3 gg * L4. 8-0 
3 2k 2 3k 1 =5 
be perpendicular if a,a, + bb, + cc; =0 
=> -3(3k) + 2k + 2(-5) = 0 > -9k + 2k- 10-20 
10 


> k=-— 
7 


will 


7. Here n=kandd=6 
T a -dor T — 6, which is the required equation 
of plane. 
OR 
Let ñ = 2i — 3j + 4k. Then, 
^ a 2i-3je4k 2i-3j«4k 


n=— = = 
la] f4+9+16 29 


Hence, the required equation of the plane is 
.{ 2 +, C3)- =] 6 
f- i+ + k |= 
E 429^ qae ) 29 
or r-(2i—3j+4k)=6 
8. Clearly, (AAT)? = (AT)T . AT 


=> (AAT)! = AAT 
= AAT is a symmetric matrix. 


E (AB)T x BTA!) 
[ (X1) = X] 
= bf(x) - ag(x) 


^ [fAG9dx = J{bf(x) - ag(x)}dx 
= b{f(x)dx - aJg(x)dx 


9. Given, AG) = 9 eu 
a 


_ | f(xdx jgGodx 
a 


b 
OR 
Given, A is a matrix of order 3 x 3, then 
late agas — da 
|A| lal? Al 
[. If A is invertible matrix of order n, then |adj A| 
T 
1 -1 
= n = | A| 


10. If two dice are thrown, then total number of cases 
= 36 

Cases for total of 9 or 11 are {(3, 6), (4, 5), (6, 3), (5, 4), 
(6, 5), (5, 6)}, i.e., 6 in number. 
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..1 

P(total 9 or 11) = =o 6 
P(sum is neither 9 nor 11) = 1 - P(sum is 9 or 11) 
T NUR. 

6 6 
11. Given, f(x) 2 x - Ax +5 
Let y2x?-4x £5 > y=(x-2)} +1 
=> (x-2 =y-1 > x-2= Jfy-1 [xe [2,0] 


> x= Jy-1 +2 
For rangey-120 >y21 
Range is [1, co). 
12. We have, P(A) = 0.2, P(B) = 0.4 and P(A v B) = 0.5 
P(A A B) = P(A) + P(B) - P(A U B) 
= 0.2+0.4-0.5=0.1 


P(AMB)_01_ 1 


P(A/B) = = 0.25 
P(B) 04 4 
n/4 
13. J (sec? x+ cosec?x)dx = [tan x — cot x] 4 
1/6 ; 
1 
=(1-1)- (z) =—. 
V3 v3 


14. Let E, be the event that bag I is selected 
E, be the event that bag II is selected 
E be the event that the ball drawn is of white colour. 
By rule of total probability, 
P(E) = P(E,)-P(E|E,) + P(E,)-P(E|E,) 
13 16 9 1] 
29 29 18 2 


15. Given, 5à-3b -2€ =0 > 2¢ = 5i - 3b 
= 5i-3b 5ü-3b 3b-5ā 
2 5-3 3-5 
So, C divides AB externally in the ratio 3 : 5 


16. Clearly, J2R1 and 1R2V2 but V2K 242, 


therefore R is not transitive. 


17. (i) (c) : Clearly, G be the centroid of ABCD, 
therefore coordinates of G are 
= 4*2-5 143-44 }- (5 1 =| 


3 ° 3” 3 333 


(ii) (b) : Since, A = (3, 0, 1) and G = E 1 $) 
333 


aa-(5 Jut oj? jj 
3 3 3 
Ma rur 
3 3° 3 
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2 2 2 
-— 25 1.2 1 
> ere) +(5) «(5) a p a 
3 3 3 9 9 9 9 


> |4G|=> 


(iii) (c) : Clearly, area of AABC = I | AB x AC| 


i j 
Here, AB x AC=|-1-3 4-0 1-1 
5-3 3-1 
i 53 k i 5 k 
--4 4 0 =-81 -1 O0 
2 2 2 l d 1 


- -8[i( 1-0) - j(1-0) - K14-1)] 
--g[-i- 8(14-j - 2k) 
| AB x AC|=8|i+j—2k|=8V1+1+4 =8V6 


1 ] 
Hence, area of AABC = B x 8/6 = 46 sq. units 


j+2k]= 


(iv) (b) : Here, AB =-47+47+0k 
= |AB|=16+16 = 32 = 442 
AC -2i«2j42k => |AC|=V44+444 = J12 2248 


Now, | AB|+| AC |- 42 243 — 9.1 units 
(v) (a) : The length of the perpendicular from the 
vertex D on the opposite face 

- |Projection of AD on ABx AC| 
E centem 

Yre.xz 

_|[-3-5-6|_ 14 

ia. 
18. (i) (a) : Let p be the price per ticket and x be the 
number of tickets sold. 


units 


Then, revenue function R(x)2 pxx= = ): 
3000 

2 
= 19x —-——_ 
3000 
(ii) (c) : Since, more than 42000 tickets cannot be sold. 
So, range of x is [0, 42000]. 

2 


x 
We have, R(x) = 19x - —— 
(iii) (c) : ave, R(x) = 19x 3080 


=> R'(x)219- 
1500 
For maxima/minima, put R'(x) = 0 
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zy 19-—%—=0 > x= 28500 
1500 


Also, R” (x) = - <0. 


1 
1500 
(iv) (d) : Maximum revenue will be at x = 28500 

28500 
Price of a ticket = 19 -——— = 19 - 9.5 = 9.5 
3000 
(v) (d) : Number of spectators will be equal to number 
of tickets sold when revenue is maximum. 
Required number of spectators = 28500 


19. We have, dy =e? 4x e?! 
dx 


(e* + x*)dx 


[Integrating both sides] 


=> dy= (e? +x edx >  dy= 
> fe%dy=f( e* x?)dx 


x ae . f 
=> e” =e* +—+C, which is the required solution. 
3 


20. It can be observed that y = cos x and y= x + 1 meet 
at the point (0, 1). 
Also, y 2 x4 1 passes through the points (-1, 0) and (0, 1), 


y = cos x meets X-axis at (=. o Jana (s. o) 


T 
0 2 
Required area = l; (x+1)dx +f cosx dx 


0 T 

2 tid 

x i 2: 
T [sin x]j 


2 
-1 


-0-(5-1} +1 
2 


ats units 
2 q. : 


Given lines are y = x, x = 1, x = 2 and y = 0. 


2 
Required area = IET 


"^ units 
a 


21. We have, L.H.L. (at x = 5) 
= lim f(x) lim (3x -8)=7 
= x5 


x5 


and R.H.L. (at x = 5) 
lim. f(x)= ite Eh = 2k and f(5)=7 


x5 
Since f(x) is continuous at x = 5. 


Mathematics 


lim f(x)= lim f(x) = f(5) >7=2k 
x5 x5* 
put 
2 
22. Clearly, P(E) = P(X = 2) + P(X = 3) + P(X =5) + 


P(X 27) 
= 0.23 + 0.12 + 0.20 + 0.07 = 0.62 
P(F) = P(X = 1) + P(X = 2) + P(X = 3) 
= 0.15 + 0.23 + 0.12 = 0.50 
P (EA F) = P(X = 2) + P(X = 3) = 0.23 + 0.12 = 0.35 
P(EU F) = P(E) + P (F) -P (EAF) 
= 0.62 + 0.50 - 0.35 = 0.77. 
23. We know that the direction cosines of the 
line passing through two points P(x,, yp zı) and 
Q(x, Yz Z2) are given by 
BSCOND Ag 3g 4 4] 
PQ © PQ PR 
where, PQ= Jos = xy + (yz - x»? *(z5 — zy 
Here, P is (-2, 4, -5) and Q is (1, 2, 3). 


So, PQ - J(1— (2) + (2 - 4? + 8- (-5))* = N77 


Thus, the direction cosines of the line joining two 


3 —2 8 
oints are A > A 
p V77 N77 N77 
OR 


The direction ratios of OP are < 1 - 0,2 - 0,- 3- 0 > i.e. 
<1, 2, -3 > 

The equation of the plane passing through P and 
perpendicular to OP is 
(1) (x - 1) + (2) (y - 2) + (- 3) (z + 3) = 
=> x-l+2y-4-3z-9=0 
=> x+2y-3z-14=0 


24. Let M;j and C; respectively denote the minor and 
cofactor of element a; in A. Then, 


Ma = 2] nete > Cn o tta = -16 

M3, = E &|7 18-1028 => Cy, = Mg -8 

25. lee [Pp ds (i) 
I= [rot a (ii) 


|- rente [rede 
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On adding (i) and (ii), we get 


b = 
a= [dx = E oe 
a 2 
14 x)? 
26. We have, fgg 39 — 
1+x 
(ie) (L4 x) 255 — (14 x35 3 A25 
fo > 3/52 > 
+x”) 
Clearly f'(x)=0 => x=1 
59.6 


Also, f(0)=1, and f(1)- E ME 9794 
n fix) e (24 1) 
Thus, (k, K) = (2-4, 1) 


: 3n 
27. We have, sin^!x + sin ly + sin !z = a 


The above condition will true if 


bez sin ly in^ 


sin z= T >x=y=z=1 
2 


Thus, there is only one triplet. 
28. (i)When A and B are mutually exclusive, then 


A A B= => P(A A B) =0 => P(A VB) = P(A) + P(B) 


3 1_6-5_1 
p= 


3 1 
zoe p. > 


5 2 5 2 10 10 
(ii) When A and B are independent, then 
P(A B) = P(A) P(B) 
=> P(A u B) = P(A) + P(B) - P(A) P(B) 
ee ee re 1. 99-7 
5-2 2 b 2 2 
P65 2,21 
2 10 10 5 
OR 


Let A and B be the events of getting a white pearl in 
the first draw and a black pearl in the second draw 
respectively. 


Now, P(A) = P(getting a white pearl in the first draw) 
T 
30 5 


When second pearl is drawn without replacement, 
the probability that the second pearl is black is the 
conditional probability of the event B occurring when 
A has already occurred. 


18 
P(B|A)=— 
Ha 29 
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By multiplication rule of probability, we have 


2 18 36 

P(ANB)=P(A duca aT 
(AMB)= P(A).P(B| A)= X^ = = 
—x +3, x<-3 

29. We have, f(x)24-2x, | -3«x«3 


6x+2, x23 
Clearly, the possible points of discontinuity of f are 3 
and -3. 
[. For all other points f(x) is a linear polynomial, 
which is continuous everywhere] 
Continuity at x = - 3: 


lim pe) ud i EL 
x-3. 

lim On lim m 2x)=6 
x-3* 
f (-3) =-(- m oc 34-326 


Thus lim f(x)= lim JS (x) = f(-3) 
x-3. x—-3* 
^. fis continuous at x = - 3. 
Continuity at x 2 3 : 
lim f(x)= Eus (-2x)2- 


x3 

lim [feo lim (6x + 2)=6(3)+2=20 
x33 

Thus, lim f(x)# lim f(x) 


x33" 
. f(x) is discontinuous at x = 3. 
So, the only point of discontinuity of fis x = 3. 


x3 


24x 
30. We have, E JE es 
Vx Vx )dy 
= 2- ee dy ro er ee 
Vx e dx Jx Vx 
a is a linear differential equation of the form 
dy 1 ex 
— + Py =Q, with P = — and Q=—— 
dee Jx 
—d. 
I.F. = Pic = Ju > = ex 
The solution is given by 
-24x 
yel = [e aec 
x 


> AE > yet =2 x+C 


> y=(2 x +C)e 2, which is the required 
solution. 


31. We have, 


= - 2 
y = (log cosx sinx)(log,i, x cos x) ! c sin ( s: 7 ) 
l+x 
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: -1 
» logsinx ( logcosx sinl 
logcosxY logsinx 


2 
lossi 
[ :egsinx +sin™! 2x 
logcosx 1+ x2 


LN logsinx " 
dx logcosx 


2x ) 
1«x? 


(—sinx) 


(log cos x) 2E cos x — (logsin x) 
sinx cosx 


(logcos x) 
1 7 (1+ x7)2—2x(0+2x) 


( T i (+x?) 
1- 2 
1+x 


{cot x(log cos x) + tan x(log sin x)} 


+ 


B 2log(sin x) 


" {log(cos p 
20-x?) 


|1i-x? | (1 x?) 


^ (2 : - 2log1/2) (A) log 2] 


dx : 7 (log / 42)? 
32 
T? +16 
10004 32 23 8 
lop) sie «^ E16 log2 
OR 


We have, x = 2 cos0 - cos20 and y = 2sin0 - sin20 


Here, 


dx — sn042sin20 
dO 


and dy =2cos0—2cos20 
dð 


dy 
dy \d0) | 2cos0—2cos20 
dx (=) —2sin0+2sin20 


d 
2si 30. 0 
cos0—cos29 ^91, Sim, 30 
= = = tan 
sin20 —sinO f 
2cos—sin— 
2 2 


Differentiating w.r.t. x, we get 


d'y 29,349 5 1 1 
dx? 2 2dx 2 e (29) -2sin0--2sin20 
2 
3. 1 3 1 


=a «(8 (3) 0 8 (8s 0 
cos^| — | 2cos| — [sin— cos’ | — |sin— 
2 2 2 2 2 
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22) » 3 E 3 
dud 7 T 3 
dx 6-2 scos? ŠT Jas (-] a 
a) 4 NR) 
Sa 
8 2 
2 2 
x 
32. Given ellipse is CREE 


y 


and line is T 
3 2 


Leth 


"Sis apes 


3 31-6 3 
T-3- = 
2 2 2 
33. Injectivity : Let (a,, bj) and (a,, b,) € A x B such 

that, f(a,, b4) = Ka, bz) 

=> (b,,a,)=(b,,a,) > b,=b, anda, =a, 

=> (ap bj) = (a, b;) 

Thus, f(a,, b,) = fa, bj) = (ay bj) = (a, b;) 

for all (a,, bj), (a, b,) € A x B. 

So, f is an injective function. 

Surjectivity : Let (b, a) be an arbitrary element of 
Bx A, where, b e Banda e A — (a,b) eAxB 
Thus, for all (b, a) € B x A, their exists (a, b) € (A x B) 
such that, f (a, b) = (b, a) 

So, f: A x B > B x A is an onto function. 

Hence, fis a bijective function. 


34. Clearly, domain (f) = R - {0} 
We have, f(x) = a log |x| + bx? + x 
= f'(x) = 42x41 

x 


(t — 2) sq. units. 


Since f(x) has extreme values at x = -1 and x = 2. 
Therefore, f'(-1) = 0 and f'(2) = 0 
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= -a-2b4+1=0and 5 t4b+1=0 


=> a+2b=1 a(i) 
and a + 8b = -2 (ii) 
Solving (i) and (ii), we get 

a=2 and b=-— 

OR 

We have, f(x) = cos(2x + 1/4) 
=> f'(x) 2-2sin (2x + 1/4) 
Now, x € (37/8, 71/8) 
=> 3n/8«x«7m/8 => 3mn/4 «2x < 77/4 
=> m/4-3n/4 < 2x + T/4 < 77/4 + n/4 
=> m«2x-cm/4A«2m > sin (2x * 1/4) « 0 
[. sine function is negative in third and fourth 
quadrants] 
=> -2sin(2x+7/4)>0 => f'(x)>0 
Hence, f(x) is increasing on (37/8, 71/8). 


T/4 


35. Let [= J ium 
o Cos xA 2sin2x 
T/4 4 
= Í EY dx 
9 COs 3x42.2sinxcosx 2 7 1 


2 cos? x-sin2 x 
E dx 


ED 7 1 1 


cos? x-tan? x-cos2 x 


4 4 
B T dx _ i" sec^ x E 
2 Ó cost xvtanx 2 p vtanx 


Put tan x = t > sec?xdx = dt 
T 
Also x = 0 => t = 0 and Ua 


3 


iiem je Am 


vt 


E 45/2 | 6 

= + = 

2L1/2 5/2), 5 

36. Any plane through the line of intersection of the 

planes 7-(27 +6 j)+24=0 and 7-(3i—-]+4k)=0 is 

given by 

r.i 6j) 4244 AIF-(81  j +4k)] = 

F-((214-67) - A(3i — j - 4k)) -24 20 
F-((2--33)i- (67 3)j - 4 K) +24=0 (i) 


Given, distance of (i) from origin is 2. 
24 


Ja» 31)" +(6-1)2 +1647 


=2 


84 


= 12=4(2+3A) 4 (6- AY) +164? 


Squaring both sides, we get 

144 2 4 4 912 + 12A + 36 + 22 - 120 + 1622 
=> 26-104 > M-42 A=42 
Now, from (i), we get 
7-(8i+4j+8k)+24=0 and 


7-(-4i +8j-8k)+24=0 

=> 7-(2i+}+2k)+6=0 and 

7-(-1+2j -2k)+6=0 

=> Ix+y+2z+6=Oandx-2y+2z-6=0 


OR 
The lines are LN MER ... (1) 
-1 2 
gc pum ...(ii) 
2 2 À 


Here, x, = 1, y, = 0, z, 20 
a, =1,b, =-1,¢,=2 
x, =-1, y, =0, Z, = 3 
a, =2,b, 22,0, =À 


X0-X, yXa-A4 2-2 2 0 3 
Now, ay b Cy zx d -1 2 
ay b, Cy 2 2 X 


= -2(-A — 4) +0 + 3(2 + 2) 
=2.4+84+12=22 +20 
and (b,c, - ba + (cja, - ea)" + (a,b, - ab)? 
=(- - 4)? + (4 - X)? + (2 +2)? 
=A? 416-4 8A + 16+ À? - 8A + 16 = 222 + 48 
Shortest distance between lines 
2. +20] 


- E =1 [Given] 
N22 +48 
— 24420-4222 +48 


— 41? + 400 + 80A. = 22? + 48 
— 24? + 80A + 352 = 0 > À? + 40. 176 20 


—40 t 4/1600 — 4(1) (176) 
2 


SN E 
A _ —40+4/896 
2 
-40 +24224 
= 2 = —20xX 224 


37. The given problem can be written as 
Maximize Z = 50x + 40y 

subject to constraints : 

5x + 6y < 38 

3x - 2y € 18 


Class 12 


WWW.JEEBOOKS.IN 


x20,y20 
Now, let us draw the 
lines 
L : 5x + 6y = 38 
x y . i 


(2) (3 


L,:3x + 2y = 18 


l,:x=Oandl,:y=0 

Lines /, and L intersect at E(4, 3). 

The shaded region OCEB is the feasible region which 
is bounded. 


Corner points of the feasible region are O(0, 0), C(6, 0), 
E(4, 3) and (o2) 


The value of the objective function Z = 50x + 40y at 
corner points are given below: 

At O,Z=50x0+40x0=0 

At C,Z=50x6+ 40 x 0 = 300 

At E,Z=50x 4+ 40 x 3 = 320 (Maximum) 


19 
At B, Z = 50 x 0+ 40 x E = 253.33 


Clearly, the maximum value is 320 at E(4, 3). 
OR 


The given problem is 

Minimize Z = 5x + 7y 

subject to 2x + y <8 

x*2y210andx y2 0 

To solve this LPP graphically, we first convert the 
inequations into equations to obtain the following line 


l :2x+ =8, or Ž+Ž=1 
1 Da 18 


L,:x+2y=10, or ELE IE 
: á 10 5 


l,:x=Oandl,:y=0 


Y(5) 


Mathematics 


The coordinates of the corner points of the feasible 
region ABC are A(0, 5), B(0, 8) and C(2, 4). 

The values of the objective function Z = 5x + 7y at the 
corner points of the feasible region are given in the 


following table. 
Corner Points Value of Z = 5x + 7y 
A(0, 5) 5x0+7 x5 = 35 (Minimum) 
B(0, 8) 5x0+7x8=56 
C(2, 4) 5x247x4238 


Thus, Z is minimum when x = 0 and y = 5. 


1 -l Oj] 2 2 -4 
38. AB=|2 3 4||-4 2 -4 


24440 2-240 -4«4«0] [6 0 0 
-|4-1248 446-4 -8-12420|-|0 6 0 

0-4-4 0+2-2 0-4«10 | lo 0 6 
- 61, 


1 41 
= A|-B|=I,5A'==B 
6 6 


(By definition of inverse) 


2 2 -4 
- d 
=> A =-|-4 2 -4 
2 -1 5 
The given system of equations is 
x-y+0z=6 
2x + 3y + 4z = 34 
Ox+yt+2z= 14 


This system of equations can be written as 


1 -1l Ofix] | 6 


2 3 A|y|-|34| or AX=C 
0 1 2|z 14 
x 6 
where X = | y |and C =| 34 
z 14 


As A`! exists, therefore X = A! C 


2 2 -4|6 
=> xt —4 2 -4]|34 
2 -] 5414 
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x i 12+68-56 " 24 4 i i 75 150 
=> !y|-2|-24*68-56|--|-12|2| 2 Hence, A! = —(adjA) 2 ——|110 -100 
|A| 1200 
z 12—34+70 48 8 72 
=> x=4,y=-2,7=8 As,AX=B => X=A7!B 
Hence, the solution of the given system of equations is i 
x=4,y=-2,z=8. = 
OR * 75 150 75||4 
Up. d 
The equations can be written in the form AX - B, = y ~ 1200 A EE 
0 -24]||2 
2 3 10 l/x 4 1 
where, A=|4 -6  5|,X-|1/y|andB-|1 P 
6 9 -20 l/z 2 i 300 + 150 +150 
m m. qu 288 +0 — 48 
Now, |A|=|4 -6 5 
6 9 -20 2 t 
x 600| |? 
= 2(120 - 45) - 3(-80 - 30) + 10(36 + 36) 1 1 1 
= - => — | = —— —|— 
= 2(75) - 3(-110) + 10(72) = 150 + 330 + 720 y| 1200 3 
= 120040 i 1 
A 1 exists - 5 
. i z 5 
75 110 72 75 150 75 " PoPuO Pd 4 
n adj A-|150 -100 0| -2|110 -100 30 m 2'y 3z 5 
75 30 -24 7: 9 2] faery 
OO 
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75 
30 
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Self Evaluation Sheet 


Once you complete SQP-6, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Differential Equations / Differential Equations 
Matrices 

Probability / Probability 


Relations and Functions 


Integrals / Integrals 


Three Dimensional Geometry 
Three Dimensional Geometry / Three Dimensional Geometry 
Matrices 


1 
2 
3 
4 
5 
6 
7 
8 
9 Determinants / Determinants 
10 Probability 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Relations and Functions 


Probability 

Integrals 

Probability 

Vector Algebra 

Relations and Functions 

Vector Algebra 4 

Application of Derivatives 4 

Differential Equations 2 
20 Application of Integrals / Application of Integrals 2 
21 Continuity and Differentiability 2 
22 Probability 2 
23 Three Dimensional Geometry / Three Dimensional Geometry 2 
24 Determinants 2 
25 Integrals 2 
26 Application of Derivatives 2 
27 Inverse Trigonometric Functions 2 
28 Probability / Probability 2 
29 Continuity and Differentiability 3 
30 Differential Equations 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Application of Integrals 3 
33 Relations and Functions 3 
34 Application of Derivatives / Application of Derivatives 3 
35 Integrals 3 
36 Three Dimensional Geometry / Three Dimensional Geometry 5 
37 Linear Programming / Linear Programming 5 
38 Determinants / Determinants 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 
ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
CHEST EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA Fair PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
<)UESTION 


<>APER 


BLUE PRINT 


sop 7 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i etn ii (2 maid G s (5 iai Total 
1. Relations and Functions 3(3) - 1(3) - 4(6) 
2. Inverse Trigonometric Functions — 1(2) — — 1(2) 
3. Matrices 2(2) - - - 2(2) 
4. Determinants 1(1)* 1(2) - 1(5)* 3(8) 
5: Continuity and Differentiability E 1(2) 2(6) - 3(8) 
6. Application of Derivatives 1(4) 1(2) 1(3) - 3(9) 
7. | Integrals 2(2)* 2(4)* 1(3) i 5(9) 
8. | Application of Integrals - - 1(3)* - 1(3) 
9. Differential Equations 1(1)* 1(2) 1(3)* - 3(6) 
10. | Vector Algebra 1(1)* + 1(4) - - - 2(5) 
11. |Three Dimensional Geometry 2(2) 1(2)* - 1(5)* 4(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. |Probability 4(4)# 2(4f - - 6(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 
Section - I 
1. Evaluate: J , dx 
d2x-c 
x+3 OR 
2 
Evaluate : J c y 
2+tanx 


2. Let A = (1,2, 3, 4} and R bea relation in A given by R = {(1, 1), (2, 2), (3, 3), (4, 4), (1, 2), (2, 1), (3, 1)). Then, 
show that R is reflexive. 


1 -1 1 
3. Show that the matrix A=| 2 3 0 | is not invertible. 
18 2 10 
OR 
x  —5bx 
Find the value of the determinant : 
1 x+10 


4. Find the equation of a plane with intercepts 2, 3 and 4 on the X, Y and Z-axes respectively. 
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d* d? 
5. Find the degree of the differential equation e +sin (2 0. 
x x 


OR 
d dy | 
Find the order of the differential equation x+ (2 - 1+ (2 : 
x 
6. Let A = {1, 2, 3} and B = (1, 2, 4}. Check whether f= {(1,1), (1,2), (2,1), (3, 4)} from A to B is a function or not. 


7. Let Eand F be events associated with the sample space S of an experiment. Show that P(S|F) = P(F|F) = 1. 
OR 


Let A and B be two events associated with an experiment such that P(A A B) = P(A)P(B). Show that 
P(A|B) = P(A) and P(B|A) = P(B). 


0 1 
8. If A= i ik then find the value of A”. 


9. Find the angle between two vectors á and b with magnitude 1 and 2 respectively, such that @-b =1. 
OR 


Find the projection of @=27-j+k on b -1-2j +Å. 
3 5 3 
10. If P(A) = m P(B) = A and P(A U B) = 2 then find P(A |B). 
11. Suppose you have two coins which appear identical in your pocket. You know that, one is fair and one is 
2 headed. If you take one out, toss it and get a head, what is the probability that it was a fair coin? 


12. Show that f(x) = x? + 1 is not one-one? 


13. Suppose that five good fuses and two defective ones have been mixed up. To find the defective fuses, we test 
them one-by-one, at random and without replacement. What is the probability that we are lucky and find 
both of the defective fuses in the first two tests? 


2n 
14. Evaluate : | 


15. What is the distance between the planes 2x + 2y - z + 2 = 0 and 4x + 4y - 22 5 - 0? 


3 6 0 
1 
16. For matrix A=| 4 —5  8|,find 25 — A’) (where A’ is the transpose of matrix A). 
0 -7 -2 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. If two vectors are represented by the two sides of a triangle taken in order, then their sum is represented by 
the third side of the triangle taken in opposite order. 


(i) If p,q,7 are the vectors represented by the sides of a triangle taken in orders, then p+ġ = 


(a) 7 (b) 2r (co) -r (d) None of these 
(ii) If ABCD is a parallelogram and AC and BD are its diagonals, then AC + BD = 
(a) 2DA (b) 2AB (c) 2BC (d) 2BD 
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(iii) If ABCD is a parallelogram, where AB-X and BC= y, then AC-BD- 
(a) x (b) 2x (c) y (d) 2y 


(iv) If ABCD is a quadrilateral whose diagonals are AC and BD, then BA +CD = 


D C 
A B 

(a) AC+DB (b) AC+BD (c BC+AD (d) BD+CA 

(v) IfS is the mid point of side QR of APQR, then PQ +PR= 
P 

Q S R 

(a) 20S (b) 2PS (c) 2SR (d) None of these 

18. A can manufacturer designs a cylindrical can for a company making sanitizer and disinfector. €— 


The can is made to hold 5 litres of sanitizer or disinfector. 

(i) If r cm be the radius and h cm be the height of the cylindrical can, then the surface area 
expressed as a function of r as 
(a) 2n? (b) 27r? + 5000 


1 
(0 oma 5000 10000 


(d) 2n? + 


(ii) The radius that will minimize the cost of the material to manufacture the can is 
500 2500 2500 
OE em (5) [598 cm oa em (d) em 
T T T T 


(iii) The height that will minimize the cost of the material to manufacture the can is 


(a) 3 2500 aa (b) 23 ,|2500 a TS 2500 (d) 2 [2500 
T T T T 


2500 
(iv) If the cost of material used to manufacture the can is X 100/m? and 3 | =9, then minimum cost is 
T 


approximately 
(a) 716.7 (b) 718 (c) 719 (d) X20 
(v) To minimize the cost of the material used to manufacture the can, we need to minimize the 
(a) volume (b) curved surface area 
(c) total surface area (d) surface area of the base 
PART- B 


Section - III 


T 
19. Separate the interval D d into sub-intervals in which the function f(x) = sin*x + cos*x is increasing or 


decreasing. 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 
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If a discrete random variable X has the following probability distribution : 
X=x 11|2|3|4|5|6 | 7 | 

P(X =x) | k | 2k | 2k 3k | k? | 2k? | 7K? +k | 

Find the value of k. 


OR 


An urn contains 10 black balls and 5 white balls. Two balls are drawn from the urn one after the other 
without replacement. Find the probability that both drawn balls are black. 


oo dx 
Evaluate : I, G +4) (x2 +9) 


Solve for x: cos(tan ! x) = sin( cot Ji 


Evaluate : fersa quU PEN gees) dx 


OR 
dx 


2 2 
x3\x3 —4 


d 
Find the solution of the differential equation Pa = cos (x + y). 
x 


Evaluate : J 


1 2 
If ^| LZ find A71. 
0 4 


A box contains N coins, of which m are fair and the rest are biased. The probability of getting head when a 
1 2 

fair coin is tossed is 2 while itis — when a biased coin is tossed. A coin is drawn from the box at random 
3 


and is tossed twice. The first time it shows head and the second time it shows tail. Find the probability that 
the coin drawn is fair. 


x—4 
+a, if x<4 
Ix - 4| 
Find the values of a and b such that the function f defined by f(x) = a+b, if x= 4 is continuous 
x—4 
+b, if x>4 
[x-4] 
at x = 4. 


Find the cartesian equation of the plane passing through a point having position vector 2 i+3 j +4k and 
perpendicular to the vector 2 i+ j i. 


OR 
Find the distance of the point (-1, -5, -10) from the point of intersection of the line 
7 =2i—j+2k+X(3i+4j+12k) and the plane P-(í— j4 K) 25. 
Section - IV 


Let N be the set of all natural numbers and let R be a relation in N x N defined by (a, b) R(c, d) = ad = bc 
for all (a, b), (c, d) € N x N, show that R is an equivalence relation on N x N. 
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30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 
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Show that the surface area of a closed cuboid with square base and given volume is minimum, when it is a 
cube. 

d 
Solve : (x * yy e a? 

dx 

OR 
d 
Find one-parameter family of solution curve of the differential equation Lcos? x-tanx- y. 
x 
If = — 4 =1, then prove that —- ONCE 
a^ b dx“ avy 
Evaluate : i ne cosx 
x(1— eo) 


Find the area enclosed by y = 3x - 5, y = 0, x = 3 and x = 5. 
OR 


Using integration, find the area of the region bounded by the lines y - 1 = x, the X-axis and the ordinates 
x=-2and x= 3. 


-t 2t dy 
If x= z and y—— 7, then find — . 
lt 1+t dx 
Section - V 
The points A(4, 5, 10), B(2, 3, 4) and C(1, 2, -1) are three vertices of a parallelogram ABCD. Find the vector 


and cartesian equations of the sides AB and BC and find coordinates of D. 
OR 
If the planes x - cy - bz = 0, cx - y + az = 0 and bx + ay - z = 0 pass through a straight line, then 
find the value of à? + b? + c? + 2abc. 
Find the maximum value of Z = x + y subject tox + y < 10, 3x - 2y < 15,x<6,x20,y20. 
OR 


Find the maximum and minimum values of Z = 7x, - 3x, subject to x, + 2x, < 2, 2x, + 4x, < 8, x, 20, x, 20. 


3 2 4 1 
Find a matrix X such that, X = F 
1 -l 2 3 
OR 
10 1 
Find the inverse of the matrix |0 2 3 |, if exists. Also show that [adj A| = |A^. 
12 1 


Mathematics 93 


WWW.JEEBOOKS.IN 


« SOLUTIONS > 


0 
i LetI= | = 

2x43 
[sse] 52. s :]- 2e 
i 2 "ENME 2 2 

OR 

2 

Let I= | de 
2+tanx 


Put 2 + tanx = t => sec?x dx = dt 


1- [4 =tog|t|+C=log|2+tanx|+C 


2. Here, A = (1, 2, 3, 4} and R = {(1, 1), (2, 2), (3, 3), 
(4, 4), (1, 2), (2, 1), (3, D] 

Now, (1, 1), (2, 2), (3, 3), (4, 4) ER; 

*. Ris reflexive. 


1 -1 1 
3. A=|2 3 0 
18 2 10 
|A| = 1(30 - 0) + 1(20 - 0) + 1(4 - 54) 
=30+20-50=0 


So, A^! does not exist. 
OR 


—5x 
= x(x+10)+5x 
+10 
=x? + 10x + 5x =x? + 15x = x(x + 15) 


x 
We have, i 


4. As the plane has intercepts 2, 3 and 4 on X, Y and 
Z axes respectively. 

The required equation of the plane is 

~ 424221 = 6x+4y+3z=12 

2 4 
5. Since, the given differential equation cannot be 


expressed as a polynomial. So, its degree is not defined. 
OR 


2 
We have, »2- TE 
dx dx 


d 
Highest order derivative is . So, its order is 1. 
x 


6. Here, fis not a function from A to B as f(1) is not 
unique. 
7. We know that, 


P(SOF) 
P(S|F)= P 


I. 
ae 


94 


azote EO 
P(F) P(E) 
Thus, P(S | F) = P(F | F) = 1 
OR 


Since, P(A ^ B) = P(A)P(B), therefore, A and B are 
independent events. 


AAB 
p(A|p - X N ) RAND pea) 
P(B) P(B) 
Similarly, P(B|A) = P(B). 
1 
8. We have, A= 
1 0 
, [o 1]fo 1] [o«1 o+0] [1 0 
A“ = = = 
1 0ļ|1 0 0+0 1+0 0 1 
9. Weare given |a|=1, |b| 2 2andá-b -1 
á-b 1 1 
Now, we have cos0 = La ———-— 
lal] ix2 2 
1 
or p=oos'(3]-% 
OR 


We have, @=27-j+kandb 21 -2j +k 


Projection of à on b is t 
G-b =(2?-j +k)-@-27 4k) 22424125 
|b |= JP +27 +7 il ATEN 
Projection of à on b is — 
i "i 


10. P(A U B) = 
- P(AMB)= 


P(A) + P(B) - P(A r^ B) 
LN 5 3 = 3 _ 1 
4 4 4 
P(AMB) V4 2 
P(B 5/8 5 
11. Let E, bethe event that fair coin is drawn, E, be the 
event that 2 headed coin is drawn, and E be the event 
that tossed coin get a head. 
- P(E) 212, (E) = 1/2, P(E|E,) = 12and P(E|E,) =1 
P(E,)- P(E | E,) 


P(A|B)- 


NOWwUPCE IE) —R————— a S 
I) = DEN- PEJE)+ PEPEE) 
11 1 1 
11 1 1 1 3 
cq. cu 
2 2. 2 4 2 4 
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12. Since f(x) = f(-x) = x? + 1 for all x ER, therefore, 
fis not one-one. 


13. Let D,, D, be the events that we find a defective 
fuse in the first, second test respectively. 
Required probability = P(D, A D;) 

21 1 


= P(D, )P(D, |D) 777 i 


2n 
d 
14. Let is] load 
0 e* +I 


(i) 


2n d a i 
Mali m [ [roas] jazoa) 


2T 2n sinx 
> i > I= [ —— dx (ii) 
A e anx +1 A e™* +1 


Adding (i) and (ii), we get 
2 


21 = [1-dx=2n Pen 
0 
15. Given planes are 2x + 2y - z + 2 = 0 and 
4x + 4y-2z+5=0 
Let point P(x,, Yp Z,) lie on plane 2x + 2y-z+2=0 
=> 2x, + 2y,-2,=-2 


4x, +4y,—2z,+5] |2(2x,+2y,—z,)+5 


ies d= = 
JE +8 (227 V16+16+4 
_|22)+5|_ 1 
K36 | 6 
-3 6 -3 4 0 
16. A=| 4 -5 8| = A’=| 6 -5 -7 
0 -7 -2 0 8 -2 
0 2 0 0 1 0 
(A-A)-2-|-2 0 15|2|-1 0 15/2 
0 -15 0 0 -15/2 0 
17. (i) (c) : Let OAB be a triangle B 


such that 

OA = P, AB- d, OB=-7 
Now, jd -OA-« AB 
-0B-- 

(ii) (c) : From triangle law of vector addition, 


AC-- BD - AB 4 BC - BC - CD 
D < C 


Mathematics 


= AB 2BC +CD 
= AB-- 2BC— AB - 2BC [-- AB=—CD] 
(iii) (b) : In AABC, AC- X4 y ...(i) 
D, X C 
y y 
A B 
x 


and in AABD, y - X - BD ...(ii) 
[By triangle law of addition] 
Adding (i) and (ii), we have 

AC 4 y 2X y-- BD 

= AC-BD-2X 

(iv) (d) : In AABC, BA+ AC - BC ...(i) 
[By triangle law] 
In ABCD, BC CD = BD ...(ii) 
From (i) and (ii), BA + AC = BD - CD 

= BA+CD=BD-AC=BD+CA 

(v) (b) : Since S is the mid point of QR 


So, QS=SR 
Now PQ+PR=(PS+SQ)+(PS+SR) (By triangle law) 
=2PS+SQ+SR=2PS [. SQ - -QS] 


18. (i) (d) : Given r cm is the radius and h cm is the 
height of required cylindrical can. 
Given that, volume = 5 | = 5000 cm? 

(7 1L = 1000 cm?) 
5000 


nr? 


Now, the surface area, as a function of r is given by 


5000 
S(r) = 2nr? + 2nrh = 2n? + dd ; ) 
m 10000 


=> m?h-25000 => h= 


Tr 


1 
(ii) (c) : Now, S(r) = 2nr? + = 


10000 
=> S(r= Qu 


To find critical points, put S'(r) = 0 


4nr? -10000 _ " 
r2 
 _ 10000 


>r 


= J ? 
=> r=|—— 
4T T 


20000 x 41 
S"(r), 42500 = 4g + ———— — 
Also, S"( Ny = 3/720 10000 


=4n+ 81 = 121 >0 
Thus, the critical point is the point of minima. 
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(iii) (b) : The cost of material for the can is 


[2500 
minimized when r=? cm and the height is 
n 


5000 2 
. 5000 ^ 2500 .— 
2 n 
f 2500 ) 
T EP 
T 3 
2 +10000 
(iv) (a) : We have, minimum surface area = ee 
2500 i 
21: —— 410000 | 15000 
= T = = 1666.67 cm? 
,|2500 9 
T 


Cost of 1 m? material = €100 


Cost of 1 cm? material = € ue 
100 


1666.67 


Minimum cost = X =16.7 


(v) (c) : To minimize the cost we need to minimize the 
total surface area. 


19. Here f(x) = sin*x + cos*x .-(i) 
On differentiating (i) w.r.t. x, we get 

Fs Asin?x cos x — 4 cos?x sin x = 4 sinx cosx (sin?x 
- cos?x) = -2 sin2x cos2x = -sin4x 


Put f'(x) 


T 
2-02 x-— 
4 


Intervals| Sign of f'(x) Conclusion 


a -veas0 «4x « Tt 
0, — 
4 


fis decreasing in 


e3) 


(: z) +ve as T < 4x < 2m | fis increasing in 


rá 

20. Since 9 P(X =x)=1 
x=1 

noke2ke2k3ke F2 2/12 e 7I  k 51 
= 10k +9k-1=0 => (10k- 1)(k+1) 20 

1 
= k=—ork=-1 

10 


Since probability cannot be negative. 
1 


10 


OR 
Let E and F respectively denote the events that first 
and second ball drawn is black. We have to find 
P(E r^ F) or P(EF). 


= P(black ball in first draw) = — 
and P(F|E)- a 
14 


Now, P(E) 


96 


By multiplication rule of probability, we have 
LAT 9 3 


Bs 15 14 7 


P(E) - P(F|E) = 
dx 
9 (x? +4)(x? +9) 


1 E az] E az] 
--—||-tan —| -|—-tan — 
51L2 2 Jo 3 3 o 
(2 T ) E T 
ze |= [a] os 
SLL 2 3 2 


21. Let I= 


3 
22. Let cot” ‘== 0 = cot 0 = i 
cosec 0 = /1+cot? 0 
p 
4 4 
sinü- — > 0- sin !— 
5 5 
n( B PUN 4 
So, sin} cot — |-sin| sin — |-— 
4 5 5 
Let tan! x = ¢. Then, tan 9 = x 
sec d= Ji+tan? à = 41e x? 
1 
cos 0 = 
41x? í 
So, cos(tan ! x) 2 cos d= 
41x? 
1 4 1 16 
Thus, —— =- > =—=> 16x’ = 
V1 +x? 5 1+x 25 
9 3 
VY 2—-—x2t- 
16 4 


23. Let I = Je + etlosx 4. e088) dx 
= fiers” + glos + e*8 ) dx 


J--5-8 


= f(a” +x" +a") dx io eS] 
x ati 
= [a*dx^ [x'dx  [a*dx = — +% +a°x+c 
loga a+1 
OR 
E 
Let [ = [———— = [-—— 
ES 4 "E 8-22 
1 -2 


Put x? =t> x? dx = 3dt 


" di c b 
1-3 MÁS t E 


i 1e 
x?4-Nx?—4 


Ttc 


=3log 
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24. We have o. cos(x+ y) 
dx 


Putx+y=u a 
dx dx 
E oou» zi = fdxtc 
dx 1+cosu 


= |-sec!|— |du=x+c => tan| — |2 x*c 
2 2 2 


x+y 
=> tan au =xX+C 


25. |A|= A^! exists. 


a 1l ila] [i -1/2 
| A | 4|0 1 0 1/4 
26. Let E be the event that the coin tossed twice shows 
first head and then tail and F be the event that the coin 


drawn is fair. 
P(F)- P(E/F) 


P(F)- P(E/F)+ P(F) P(E/F) 
mil 
se = NID 
m 1 lc cem 21 ml4+2(N — my9 
N22 N 33 
_ 9m 
m+8N` 
27. We have, L.H.L. (at x = 4) 
x—4 
= lim f(x) = lim +a=-l+a 
x4 x4 |x = 4| 
R.H.L. (at x = 4) 
im (Sia: S adedai 
= lim f(x)» lim ——— +b=1+ 
t x4* |x — 4| 


x4 
and f(4) 2a * b 
Since f(x) is continuous at x = 4. 
-1za-acb-bz--1 
andl+b=a+b > a-1 
Thus, f(x) is continuous at x = 4 if a = 1 and b = -1. 


28. Here, ad z) -(2,3,4,a-2,b-1,c--2 
Cartesian equation is 

a(x - x) + bly-y,) + cz-z,) =0 

=> 2(x-2)-1(y-3)-2(z-4)20 

=> 2x-4+y-3-2z+8=0 

=> 2xty-2z--l 


Mathematics 


OR 
Any point on line 
F = 2i-j+2k+ABit4 j+12k) 
is (2 + 3À, -1 + 40,2 + 12A) (i) 
If it lies on the plane r- (i- i+ k) =5, 
then, 1(2 + 3A) - 1(-1 + 44) + 1(2 + 12A) =5 
=> 24+3A41-44424+12A=5 
= 11A=0 > A20 
Putting A = 0 in (i), we get (2, -1, 2) 
Required distance = /(2+1)? +(-1+5)? 4- (2-10)? 
— 49416-4144 =13 units 
29. Given (a, b) R(c, d) 
=> ad-bcN (a, b), (c d)e NxN 
Reflexive : Let (a,b) e Nx Nwhenae N, bE N 
(a, b) R (a, b) = ab = ba, which is true 
So, R is reflexive. 
Symmetric : Let (a, b), (c, d) € Nx N 
(a, b) R (c, d) = ad = bc 
=> cb = da - (oc, d) R(a, b) 
So R is symmetric. 
Transitive : Let (a, b), (c, d), (e. f) e Nx N 
(a, b) R(c, d) = ad = bc 
(c, d) R (e, f) = cf = de 
=> adcf= bcde — af = be = (a, b) R (e f) 
So R is transitive. 
Since R is reflexive, symmetric and transitive, so R is 
an equivalence relation. 


30. Let V be the volume of a closed cuboid with 
length x, breadth x and height y. Let S be the surface 
area of cuboid. Then 

x?y = V and S = 2(x? + xy + xy) = 2(x? + 2xy) 


2 
. S§ ZE ene ZE z] 
x x 


n x= y will give minimum surface area 
and x = y, means all the sides are equal. 
Cube will have minimum surface area. 


d 
31. Given equation is (x+ yy aes a? 


dx 
Putx+y=u > pe 
dx dx 
(du 2 2d4 4, 2 
—-lj=a => u — =u + 
p|” a u d u“ +a 
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adu 


zdu= fax => fau Is 
u +a’ u +a 
1 zu 
u—a? x —tan LE es au? 
a a 


x+y-atan (= -xec 
a 
y-a [123 - c 
a 


*Y Jc 
a 


y- atan ! E 
OR 


We have, S oi x-tanx—y 
dx 


24 1 _ tanx 
dx \cos?x d 


cos? x 


2 


=x+C 


s) 


This is a linear differential us of the form 


© + Py = Quwhere P= — ,Q- = 
x 


cos? x cos? x 


2 
oe x dx — gas 


I.F.- 
The solution is given "E 


tanx 


y- (e™*)= ftans sec? x -e dx+e 
Let I = Jtanx- sec! x-e""*dx, cosx #0 
Put tanx=t = sec?x dx 

I= [te'dt =te' -e 


tanx 


= I=tanx-e*—e™* 
Putting this value in (ii), we get 
ye™* z (tanx —1)e™* +c 
=> y= (tanx -1) + cet 
2 2 

x 
32. Given —- + =1 

a b 


Let x = asec O and W 


> a, secOtanO and —=b sec’ 0 
dð 
dy _ dy/d0 
dx dx/d®ð 
dy bsec? 0 dy b sec® 
— = ——— > — = 
dx | asecO tanO dx  atanO 
dy _ bcosec 0 
dx a 


Differentiating with respect to x, we get 


dy. —b cosec0 cot 0 , 49 
dx? a i 
d'y  —-bcosecOcotÓ — -b 
d) a (asec0 tan0)  a?tan?0 
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...(ii) 


s) 


—b x b? y 
==- From (i), tan0 = — 
a X y b 
d'y _ b 
dx? ay 
33. We have, I =| Lcos 
x(1— xe) 


Put xe??* = t = e™*(1 + x cosx)dx = dt 
dt 


ELS t’) D E 
CR WEM CE 083 
TEES t l+t l-t 


=> 1-A(1- £) + B(t- 2) + C(t 4 8) 

Equating the coefficients of f°, t and constant terms, 
we getA+B-C=0,B+C=0andA=1 

Solving these equations, we get 


-l 1 
A=1,B=—andC=— 
Ps 


i=j dt 1 Ipd od dt 
a 5 2]ep 2 eg 
=lo £l l+t ts l-t|+c 
ES gll+t| 5 gli-t| 
; 1 
x | 2 et xe jte 


34. We have, y = 3x -5, y=0,x=3,x=5 


Y 2 
3x 2 
= area = jox- 5) dx = E - se 
E) 
= = (5? - 37) - 5(5 - 3) 
: . 
E 2 bremen diede 14 sq. units 


OR 
The line y - 1 = x meets the X-axis at the point where 
y = 0, ie., where 0 - 1 = x, ie. at the point (-1, 0). 
It meets Y-axis at the point where x= 0, i.e., where y— 1 =0, 
i.e., at the point (0, 1). 
Required area (shown shaded) is given by 


= Í (x+1)dx 
-2 


3 
+ | (x+1)dx 
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[een | 
2 -2 


1 
=o-p 


jm 
2. 4 


Pd 
+—(4°—0) 
7 


17 . 
=—+8 = — sq. units 
2 2 


1-t? 2t 
35. We have x 2 —— and y=—; 
1+t l+t 
Putting t = tanO in both the equations, we get 
EL tan? 0 Hu 
1+tan’ 0 
2tanO 
— ——,— =sin28 
1-4 tan* 0 
Differentiating (i) and (ii), we get 


cos20 ...(i) 


(ii) 


and y= 


a — —2sin20 and D — 2cos20 
dð dð 


dy 
Therefore, dy ~ 4B _ _ £0820 — 
dx dx sin20 y 

dð 


36. In a parallelogram, diagonals bisect each other. 
Mid point of BD = Mid point of AC 


(= y+3 2 (48 5+2 1-1) 


> 


2 2° 2 2° 2° 2 
(x, y, z) (1, 2, -1) 
D C 
A B 
(4, 5, 10) (2, 3, 4) 


=> x+2=5,y+3=7, 2+4=9 
=> x=3,y=4,z=5 
So coordinates of D are (3, 4, 5). 
Cartesian equation of side AB is 
x4 y—5. 2-10 
2-4 3-5 4-10 

uM Re M an NE y-5 z-10 
2 2 6 1 1 3 
and vector equation of side AB is 
7 =4i+5j+10k + A(t j+3k) 


Again, cartesian equation of side BC is 


4-4 y-3 2-4 
1-2 2-3 1 
x—2 mo e -2 B -4 
1 1 5 1 1 5 


and vector equation of side BC is 
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7 =2i+3j+4k+ M+ j+5k) 


OR 
Given planes are 
x-cy-bz=0 (i) 
cx-y+az=0 ...(ii) 
bx +ay-z=0 (iii) 


Thed.r.’s ofnormal to plane (i), (ii) and (iii) are (1,-c,-b), 
(c, -1, a) and (b, a, -1) respectively. 

All planes pass through same line, then the line is 
perpendicular to each of the three normals. 

The d.r's. of line from planes (i) and (ii) are 

=c -—b 1 -b 
-l af |c a 


] -c 


"lc -l 
ie,- ac- b, - a - bc, -1 + œ? 
The d.r.’s of line from planes (ii) and (iii) are 


...(iv) 


c a||c -1 
b -1||b a 


i.e., 1 - aĉ, c + ab, ac + b (v) 
The d.r.'s in (iv) and (v) are in proportion, then 
ac-b -a-bc -1«c 
l-a?  ctab  ac+b 
—ac—-b _ —a-bc 
l-a?  c+ab 
=> ač + bc + abc + ab? =a + bc - à? -abc 
=> crabcxbzl-a-abc 
=> @ +b? +e +2abc=1 


-] a 


a -l 


7. Converting inequations into equations and 
drawing the corresponding lines, we have 
x+y=10,3x-2y=15,x=6 
i.€., Žž ed Ži m -]l x=6 

10 10 5 \-7.5 


Also, x 2 0, y= 0 solution lies in first quadrant 


B is the point of intersection of the lines x = 6 and 


3x - 2y = 15 i.e., B= Gy 
2 


C is the point of intersection of the lines x = 6 and 
x+y=10ie., C= (6, 4). 
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3 Now, cofactors of matrix A are given by A,, = -1, Aj; 
We have points A(5, 0), al 3I C(6,4)and D(0,10). =~, A552, A =3 
Mcd " | 1 ] | 1 i 
^ Z(O)=0+0=0 ^ adjA- - 
Z(A) 540-5 pe Sm 
3 dfe Ae d. 
up ue 5 a 
Z(B) = 67-75 "da A 3 
Z(C) 2644-10 Now, from (i), X = BA! 
Z(D) 2 0 107 10 ive il-1 -2 
Z has maximum value 10 at two points C(6, 4) and — X= ^ 5J]2 3-1 3 
ate. 10). 
y 1 ) -4-1 -8+3 
=> X=|-- 
TP p R , : 5/]|-2-3 -4+9 
Converting inequations into equations and drawing 
the corresponding lines, we have 1 1 
=> X= 
X,+2x,=2; 2x, *4x,-8 1 =l 
i.e MiB p 2d OR 
2 ] 4 2 
The constraints are shown by the graph. LO 1 
Let A=|0 2 3 
1 2 1 


lA|212-6)-0«1(0-2)--4-2--620 
So, A^! exists. 
Let A; be the co-factor of a; in |A]. Then 


*, y 
Au 7754573, Ay3 = -2 

Also, x, 2 0, x, 2 0 solution lies in first quadrant. Ay, = 2, 45,20, 45,7 - 
We have points A(2, 0) and B(0, 1). A3, 7 -2, Az = -3, Az, = 2 
Now, Z = 7x, - 3x, -4 2 -2 

Z(O) = 7(0) - 3(0) = 0 -adjá2|3 0 -3 

Z(A) = 7(2) - 3(0) = 14 2 2 2 

Z(B) = 7(0) - 3(1) = -3 "E" B 

Z has maximum value 14 at point (2, 0) and ~ i 
minimum value -3 at point (0, 1). Hence, A” = my A)= = 3 0 -3 
38. Weh X dia a uidi 

. We have, = 
T 1 -l 2 3 i 4 -2 2 
idel adr S E BA 
et A = = 
iW 2 3 2 2 -2 

|A| = -3 - 2 = -5 # 0, so A^! exists. Now, [adj A| = -4(0 - 6) -2(6 - 6) -2(-6 - 0) 
Now, the given matrix equation is XA = B =24 -0 + 12 = 36 = 6 = (-6) 
« X(AA 1) = BA! 2 X- BA (i) =|AP 

OOO 
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Self Evaluation Sheet 


Once you complete SQP-7, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


e 


Chapter Marks Per Question Marks Obtained 


ntegrals / Integrals 


Relations and Functions 


Determinants / Determinants 


Three Dimensional Geometry 

Differential Equations / Differential Equations 
Relations and Functions 

Probability / Probability 


o|o|-j|oj|u|mjwiim|j|o|e9|ounouwmrpm-zz 


atrices 

Vector Algebra / Vector Algebra 

Probability 

Probability 

Relations and Functions 

Probability 

ntegrals 

Three Dimensional Geometry 

atrices 

Vector Algebra 4 x 

Application of Derivatives 4 x 

Application of Derivatives 2 
20 Probability / Probability 2 
21 ntegrals 2 
22 nverse Trigonometric Functions 2 
23 ntegrals / Integrals 2 
24 Differential Equations 2 
25 Determinants 2 
26 Probability 2 
27 Continuity and Differentiability 2 
28 Three Dimensional Geometry / Three Dimensional Geometry 2 
29 Relations and Functions 3 
30 Application of Derivatives 3 
31 Differential Equations / Differential Equations 3 
32 Continuity and Differentiability 3 
33 Integrals 3 
34 Application of Integrals / Application of Integrals 3 
35 Continuity and Differentiability 3 
36 Three Dimensional Geometry / Three Dimensional Geometry 5 
37 Linear Programming / Linear Programming 5 
38 Determinants / Determinants 5 

Total 80.  — d. ere ree 


aoe k 


Performance Analysis Table 


If your marks is 


EE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
EABELE EXCELLENT! » You have to take only one more step to reach the top of the ladder. Practise more. 


© TAR: VERY GOOD! > Allittle bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% GOOD! > Revise thoroughly and strengthen your concepts. 


ARAWA FAIR PERFORMANCE! > Need to work hard to get through this stage. 
CUEN AVERAGE! > Try hard to boost your average score. 
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AMPLE 
<)UESTION 


(APER 


BLUE PRINT 


so 8 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i i (2 maid G m (5 iai Total 
1. Relations and Functions 2(2) - 1(3) - 3(5) 
2. Inverse Trigonometric Functions 1(1) (2) - - 2(3) 
3. Matrices 2(2) - - - 2(2) 
4. Determinants 1(1)* 1(2) - 1(5)* 3(8) 
5. | Continuity and Differentiability 1(1) Q) 2(6)* = 4(9) 
6. Application of Derivatives 1(4) (2) 1(3) - 3(9) 
7. | Integrals 1(1)* 1(2)* 2(6)* i 4(9) 
8. | Application of Integrals - 1(2) - - 1(2) 
9. Differential Equations 1(1)* 1(2)* 1(3) - 3(6) 
10. | Vector Algebra 1(1) 1(2)* - - 2(3) 
11. |Three Dimensional Geometry 2(2)* + 1(4) - - 1(5)* 4(11) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability A(4)* 2(4) = = 6(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 
Section - I 
X X42 
1. Evaluate js m) dx 
a*b* 
OR 
Evaluate J d 
1-2x-x? 


1 3 
2. If A 1 1 and A? - kA - 5I = O, then find the value of k. 


3. A black and a red die are rolled together. Find the conditional probability of obtaining the sum 8, given that 
the red die resulted in a number less than 4. 


OR 
If P(A) = 0.4, P(B) = 0.8 and P(B | A) = 0.6, then find P(A U B). 


2 
F , . 2tanx 
4. Differentiate the function | ——~— — | wrt. x. 
tan x + cos x 
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1] x ytz 
Find the cofactors ofthe element ofthird row and second column ofthe following determinant |1 y z-*x|. 


l1 z x+y 
OR 
If A is a matrix of order 3 x 3 and |A| = 5, then find the value of [adj A|. 


Set A has three elements and set B has four elements. Find the number of injections that can be defined from 
A to B. 


Find the solution of the differential equation 2 =x e”. 
x 
OR 


Find the solution of y' = y cot 2x. 
Find the principal value of cot! (-4/3). 


Find the direction cosines of a line, for which & = B and y = 45°. 


OR 
If P = (-2, 3, 6), then find the d.c.'s of OP. 


. How many equivalence relations on the set [1, 2, 3} containing (1, 2) and (2, 1) are there in all? 
. If the plane 2x - 3y + 6z - 11 = 0 makes an angle sin^!(a) with x-axis, then find the value of a . 


. If A and B are two independent events such that P(A U B) = 0.6 and P(A) = 0.2, then find P(B). 


2x+y 3y) (6 0) 
i 0 Aap i then 


If A and B are events such that P(A) > 0 and P(B) # 1, then prove that P(A’ | B’) = E 
Find the value of k in the following probability distribution. 
X=x | 05 1 15 | 2 
PX-9] k| e| 2 | k 


If the angle between i+k and i+ j +ak is > then find the value of a. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


104 


A poster is to be formed for a company advertisement. The top and bottom margins of poster should be 4 cm 
and the side margins should be 6 cm. Also, the area for printing the advertisement should be 384 cm?. 
Based on the above answer the following : 


(i) Ifabe the width and b be the height of poster, then the area of poster, expressed 
in terms of a and b, is given by 


(a) 288+ 8a + 12b (b) 8a + 12b (c) 384 + 8a + 12b (d) none of these 
(ii) The relation between a and b is given by 
2 12 12b 12 
(a) a= TUM (b a= Rr (c) a= = (d) none of these 
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(iii) Area of poster in terms of b is 


(a) 12b (p) 288b +120" " 288b 120" (a) 12b? 
b-8 b-8 b+8 b+8 
(iv) The value of b, so that area of the poster is minimized, is 
(a) 24 (b) 36 (c) 18 (d) 22 
(v) The value of a, so that area of the poster is minimized, is 
(a) 24 (b) 36 (c) 18 (d) 22 


18. Consider the earth as a plane having points A(3, -1, 2), B(5, 2, 4) and C(-1, -1, 6) on it. A mobile tower is 
tied with 3 cables from the point A, B and C such that it stand vertically on the ground. The peak of the tower 
is at the point (6, 5, 9), as shown in the figure. 


Based on the above answer the following : 
(i) The equation of plane passing through the points A, B and C is 

(a) 3x-4y+3z=0 (b) 3x-4y+3z=19 (c) 4x -3y+3z=0 (d) 4x - 3y c 3z « 19 
(ii) The height of the tower from the ground is 


5 ; 
(a) 6 units (b) 5 units (c) = units (d) Jd units 
(iii) The equation of line of perpendicular drawn from its peak to the ground is 
q perp P 8 

(a) aa PP uL MN i (b) x-6 y-5 z-9 
—5 3 3 —4 3 

[jo 08. poe v9 iy Erona 
3 5 3 3 4 3 


(iv) The coordinates of foot of perpendicular are 
(a) (= 97 =) b (= 97 2) (c) (=. e =) (d) none of these 
17 17 17 


17 17° 17 iz 17 17 
(v) The area of AABC is 
(a) 4/34 sq. units (b) 24/34 sq. units (c) 417 sq. units (d) 247 sq. units 
PART - B 
Section III 
19. Find the derivative of the function ‚Ja + ja + x w.r.t. x. 
10x? +10* log. 10 
20. Evaluate : [ —— MÀ d dx 
10* +x 
OR 
1 
Evaluate : |[— dx 


sinx +vy3 cosx 
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21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 
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A random variable X has the following probability distribution: 


X 0 1 2 3 4 5 6 7 


P(X) 0 K | 2K | 2K | 3K | C | 2K? | 7C « K 


Determine: 
(i) K (ii) P(X <3) 
If sin [cot'! (x + 1)] = cos (tan-!x), then find x. 
d 
Solve the differential equation cos? (x -2y) 21— 27 : 
x 
OR 


Find the solution of the differential equation x + y2 = sec( x+ y’) . 
x 


2 2 
Find the equation of normal to the curve x? + y? =2 at (1, 1). 


If P(not A) = 0.7, P(B) = 0.7 and P(B | A) = 0.5, then find P(A |B) and P(A v B). 


2 -3 
Find the inverse of the matrix A= | "P | : 


Compute the shaded area shown in the given figure. 


Y 


Find |àx? |, if @=i+3j—-2k and b - -ic3k. 
OR 
Find the angle between two vectors Gand b having the same length v2 and their scalar product is -1. 
Section - IV 


Let a relation R on the set A of real numbers be defined as (a, b) e R= 1+ ab > 0 for all a, b € A. Show that 
Ris reflexive and symmetric but not transitive. 


2 
Sketch the graph y = | x + 1|. Evaluate J | x +1|dx. 
-4 
x’ +9 


T dx 
x +81 


Evaluate : J 


OR 


Evaluate : j4 sin2x dx 


d 
Solve ; sin! (2 x+y 
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34. 


35. 


36. 


37. 


38. 
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x’ sin E ) forxz0 TNT : 
If f(x)= x , then show that the function is discontinuous at x = 0. 
1, for x =0 


2 2 
If (ax + b) &"* = x, then show that vO (S. y) ; 
x 


OR 


Find SA when x= a [cos jog tan? d and y = asin f. 
dx 2 2 


Show that the condition that the curves ax? + by? = 1 and a'x? + b'y? = 1 should intersect orthogonally is 
1 1 1 1 


a b a VW 
Section-V 
1 -1 0 
If A=|2 5 3], then find A^. Hence find |adj A| and |A7}]. 
0 2 1 


OR 


Find the inverse of A = | —2 8 2 |. Hence find (A-)?. 
2 -4 -2 


Find the vector equation of the plane passing through the intersection of the planes F- Qi - 7j + 4k) =3 
and F- (3i — 5j * 4k) c 11 2 0 and passing through the point (-2, 1, 3). 
OR 
: ; : ; y33 85 3. "T 
Find the co-ordinates of the points on the line x -2— EE E which are on either side of the point 


A(2, -3, —5) at a distance of 3 units from it. 


Solve the following LPP graphically : 
Maximize Z = 600x  400y 

subject to the constraints : 
x+2y<S12,2x+y<12 


5 
x+ qe 
OR 


Find the number of points at which the objective function z = 3x + 2y can be maximized subject to 
3x + 5y < 15, 5x + 2y < 20, x20, y2 0. 
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« SOLUTIONS > 


(a* +b*) dx 


a* b* 


a? b +2a*b* 
Q[£— BÀ d 
a*b* 


i) 


+-—+2x+C,at#b 


1. We have, J 


dx dx 
Let I = | 
4-4 


42x) * f2—(x? 42x41) 
dx 


MR PE UM. NE 
42-QexY “JWF - 0x 


Letl+x=z => dx= dz 


dz a" V ERE: 
"[25|————-sin —+c =s1n —— ptc 
(V2 -z J2 a 
2. Given, A? -kA -5I=0 
=> kA- A?-5I 


"EILEEN 
> "Vis alls al [6 3 

10 15] [5 0] [5. 15 13 
p M lh ; hi a l i 


=> kA=5A k=5 


3. Let E: ‘a total of 8' and F: ‘red die resulted in a number 
less than 4 
i.e., E = {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)} 
and F= {(x, y):xe {1, 2, 3, 4,5, 6}, y E {1, 2, 3} 
i.e, F = {(1, 1), (1, 2), (1, 3), (2; 1), (2, 2), (2, 3), (3, 1), 
(3, 2), (3, 3), (4, 1), (4, 2), (4, 3), 5, 1), (5, 2), (5, 3), 
(6, 1), (6, 2), (6, 3)} 
Hence, EX F = {(5, 3), (6, 2)} 
P(E) = 5/36, 
P(F) = 18/36, P(E A F) = 2/36 
Required probability = P (E| F) 
| P(EnF) 2/36 2 1 
PF) 18/36 18 9 
OR 
Given, P(A) = 0.4, P(B) = 0.8 and P(B|A) = 0.6 
Clearly, P(A A B) = P(B|A)P(A) = 0.6 x 0.4 = 0.24 
Now, P(A U B) = P(A) + P(B) - P(A r^ B) 
= 0.4 + 0.8 - 0.24 = 0.96 
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2 
de 2 tanx 
e = ————— 
y tan x + cos x 


Differentiating w.r.t. x, we get 


(tan x+cos x)-2 sec x— 2 tan x- 
2 : 
d 2tan x (sec' x—sinx) 
2 ey, | eA | ; 
dx tan x + cos x (tan x + cos x) 


2 * 
8 tan x (cos x sec’ x + tan x sin x) 


(tan x + cos x)? 


8 tan x (sec x + tan x sin x) 


(tan x + cos x)? 


l y+z 
5. M; = =Z+X-y-Z=x-y 
1 zt+x 
> &6G47-My-y-x 
OR 
ladj A| = |A|""? 
=5@-) = 52=25 


6. Since 3 < 4, injective functions from A to B are 


defined and the total number of such functions is "Ps 
41 

= — =4x3x2x1=24. 

(4-3)! 


d 
7. Wehave, - =x e? > e dy = xX dx 
X 


e" x! 
On integrating, we get — = — +C’ 
2 4 


> 2¢”=x*+C,whereC=4C’ 


OR 
dy 
We have, y' = y cot 2x > E = y cot 2x 
x 
=> e = cot 2x dx 


Integrating both sides, we get 
d 
(Es = fcot 2x dx 
y 
=> log |y| = 5 log [sin 2x| + log c 


— log |y| = log|V/sin2x| +logc 


= log |y| = log|eVsin2x_| => y = cysin2x 
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x 

8. Let cot"! ( V3) = 0 = cot @ --/5 = -cot = 
T 5T 5n 

=cot| T-— |2cot— > 0-— e (0,m) 
6 6 6 


Principal value of cot! (-v3 ) is = 


© 


Since, cos? à + cos? B + cos*y = 1 
= 2cos? a + cos? 45° = 1 (==) 


1 1 
> 205 Q= 1-—S— > co? Q = 
2 2 


mle 


1 
=> cosa= t— 
2 


1 
So, dc's are (+5455) 


OR 
Here, O = (0, 0, 0) and P = (-2, 3, 6) 
Direction ratios of OP are -2 -0, 3 - 0, 6 - 0 i.e., -2,3,6 
Direction cosines of OP are 


» -2 3 6 : 
JC2Y +37 +6? .[(2Y +3? +67 .f(-2Y 43^ -6 


10. Possible equivalence relations are {(1, 2), (2, 1), 
(1, 1), (2, 2), (3, 3)) and {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1), 
(1, 3), (3, 1), (2, 3), (3, 2)} 

Hence, there are two possible equivalence relations. 


11. Direction ratios of x-axis is (1, 0, 0) and direction 
ratios of the normal to the plane 2x - 3y + 6z = 11 is 
(2, -3, 6). 

240-40 


V0? +0? +P 42? +(-3) +67 


Then, sin(sin7!a) = 


€ 


12. If A and B are two independent events, then 
P(AnB)- P(A) x P(B) 


It is given that P(A U B) = 0.6, P(A) = 
P(A U B) = P(A) + P(B) - P(A r^ B) 
P(A U B) = P(A) + P(B) - P(A) x P(B) 
0.6 = 0.2 + P(B)(1- 0.2) 

0.4 = P(B) (0.8) 


U YYY: 


P(B) = t =0.5 


1 
2 


Es 
13. We have, 


Mathematics 


p ] i 
= = 
0 4 0 4 


By equality of two matrices, we have 
2x + y= 6and 3y =6> y=2. 
Putting the value of y, we get 
2x+2=6>2x=4>%x=2. 


P(A’ OB’) 
P(B’) 
1- P(AU B) 
P(B’) 


14. By definition, P(A’ | ps 
_ P(AUBY’) | 
P(B’) 
15. Since P(X) is a probability distribution of X, 
Y P(X =x)=1 


x; =0.5 
= P(X =0.5) + P(X =1) + P(X =1.5) + P(X=2)=1 
=> k+ k +2k+k=1=>3k+2k-1=0 
=> (3k-1)(k+1)=0 


1 

=> k--or-1 
3 

But P(X = 0.5) = 


q. 
3 


k = -1, which is not possible 


(i+k)-(i+ j+ak) 


V2V1+1+a? 


T 
16. We have, un = 


_, 1___lta 2 1 (1+a)’ 
2 Ad. 4 204) 


=> 2+8 =2(1+8a°+2a) > a*+4a=0>a=0,-4 


17. (i) (a) : Let A be the area of the poster, then 
A = 384 + 2(a-4) + 2(b- 6) - A(6- 4) 
= 384 + 8a + 12b - 96 = 288 + 8a + 12b 
6x4 6x4 


ax4 Y i 
No No 
384 Ka 384 ES 384 
o E]. FOL W 
6x4 6x4 


(ii) (a) : Clearly, A = a-b 
288 + 8a + 12b = ab 
= ab - 8a = 288 + 12b => a(b - 8) 
_288+12b 
b-8 
(iii) (b) : Since, A = a-b, therefore 


2 
a(n Je- 288b --12b |: 
b-8 b-8 


= 288 + 12b 


eared 
b-8 
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(iv) (a) : Clearly, 
(b—8) (288 +24b)-— (288b +12b°) 
(b-8) 
_12[b° —16b—192] 
| (p-8y 
For minimum, consider A’(b) = 0 
=> b= 16h=192=0 
= b’-24b+8b-192=0 
= b(b- 24) + 8(b- 24) =0 
= b=-8 or b=24 
b is height, therefore can't be negative. 


A'(b) = 


So, b = 24. 
288+12b 
(v) (b) : Since, a = ———— 
b-8 
.288412x24 2884288 .- 
24—8 16 


18. (i) (b) : The equation of plane passing through 
three non-collinear points is given by 


x—X /-A z-—Zz| 
X,—X JTJ Z54-z4-0 
X3—X01 / ya-h 735-4 
x-3 ytl z-2 

=> |5-3 2+1 4-2|=0 
—1-3 -l1+1 6-2 
x-3 ytl z-2 

—|2 3 2 |=0 
—4 0 4 


=> (x-3)12- (y+ 1) [8 +8] + (z- 2) (12) 20 

= 12x- 16y + 12z - 36 - 16 - 24 = 0 

=> 12x- 16y + 12z - 76 

=> 3x-4y+3z=19 

(ii) (c) : Height of tower = Perpendicular distance 
from the points (6, 5, 9) to the plane 3x - 4y + 3z = 19 
18—20+27-19 6 


(Petey 43? ü id 


— 434 


(iii) (b) : dr's of perpendicular are < 3, -4, 3 > 


[. Perpendicular is parallel to the normal to the plane] 
Since, perpendicular is passing through the point 
(6, 5, 9), therefore its equation is 

X6 Yoo 2-9 

3 -4 3 

(iv) (a) : Let the coordinates of foot of perpendicular 
are (3A. + 6, -4A + 5, 3À + 9) 
Since, this point lie on the plane 3x - 4y + 3z = 19, 
therefore we get 

3(3A + 6) - 4(-4A + 5) + 334 + 9) - 1920 
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= 9A-c164-9XA4-18-20427-19-20 
= 34AÀ--6 
-6 -3 
=> A=—=— 
34 17 
Thus, the coordinates of foot of perpendicular are 


(Ss Hig 2+9) 
17 17 17 


i.e., (= 97 =) 
17 17' 17 


(v) (b) : Clearly, Area of ABC = 5 |ABx AC | 
= 3 Qi-3j 25) x (4i 4E) 

i 3 Kk 
2 32 
4 0 4 


l. ^ A A 

= 5 |12i-16j+12k | 
1 2 2 2 

=5y!2 +16° +12 


1 
a 544 = 24/34 sq. units 


19. Let y=,ja+,ja+x =(a+ farz) 


Differentiating w.r.t. x, we get 


1 
Ona (at jarx’ (a+ fare) 


= att + x) 2G + »| 


2.[a * Aja 9 x 2 dx 
1 1 
= —— (0+ 12) =| 
4 Ja+x Jat ja x A ax Ja dax 
10x? +10* log. 10 
20. Let I2 [—— Se dx 
10* +x 


Put 10* + x= t 
= (10*log,10 + 10x?)dx = dt 


dt 
je 2 
in 
=log,t +c = log (10* + x19) + c 
OR 
1 1 d. 
E E C EE NN 
sin x * X3 cosx 2 


—sinx-4 —cosx 
2 2 
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1 1 1 
> [= -[———— dx = L feosee(x+ Jis 
2 T 2 3 


(x7) 

3 

tan| —+— 
2 6 


21. (i) SinceXP(X)-1 
0+K+2K+2K+3K + K^ 428 47K 4 X81 

= 10K?+9K-1=0 

-9+/81+40 -9+11_ 1 


20 20 10 


1 
— ie +C 


> K= = 
10 
Since the probability of the event lies between 0 and 1. 
So, K = = ; 
10 
(ii) P(X < 3) = P(X 20) + P(X = 1) + P(X =2) 


3 1 
=0+K+2K=3K= — vVvKRK2— 
10 10 
22. We have, sin[cot ! (x + 1)] = cos (tan-!x) .. (i) 
Letcot! (x + 1) = A and tan! x = B 
1 
=> x+l=cotA > sinA=—— 
i(x+1) +1 
1 
Also, x= tan B = cosB= 
x +1 


Now, sin A = cos B 


1 1 
——— 


Jis) et sg 41 


1 
=> 14+2x=0> a; 


[From (i)] 


—(x-ly4l1ext1l 


d 
23. Given, cos? (x - 2y) = 1- 22- NO 
dx 
2 
Let, x-2y=u => E 
dx dx 


du 
equation (i) becomes cos? u = — 
=> fax = [sec udu 
=> x-tanu +c => x-tan(x-2y) «c 


OR 


d 
We have x+y = sec(x? ty) 
x 


1 
Put x+y? hu e 
dx 2dx 
125 secu= [cosudu- 2 dx 
2 dx 


> sinu=2x+c=> sin(x + y?) 22x & c 
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24. Differentiating x s y B 22 with respect to x, 


we get 

2 2 d d ud 
2x iyi Zaoa Zu (Z 

3 3 dx dx x 


Slope of the tangent at (1, 1) 2 - 1 
Also, the slope of the normal at (1, 1) is given by 
-1 
=1 
slope of the tangent at (1, 1) 


Therefore, the equation of the normal at (1, 1) is 
y-1l=l(x-1) > y-x=0 


25. We have, P(not A) = 0.7 or P(A) =0.7 


=> 1-P(A) 207 > P(A) =0.3 [5 P(A)+ P(A) = 1] 
_ P(AMB) 


=> P(A B)=0.15 


| P(AnB) 015 3 
P(A|B)= P(B 07 14 
and P(A U B) = P(A) + P(B) - P(A A B) 
= 0.3 + 0.7 - 0.15 = 0.85 


2 
26. We have, lal à 5 [=14-12=220 


So, A^ exists 


7 3 
das | 
4 2 
_1 7 s] [2 s 
T24 2| |2 3 


27. Required area 


[ous E 3 
=|| x dx| = elg 
J 4/3 -8 Pro ( 8) l 
3 4 3 . 
-—[-(-2) | =—x16=12sq. t 

H (-2)"] 1 sq. units 


28. We are given, @=i+3j—2k and b =-i+3k 


i j k 
axb=|1 3 -2 
-1 0 3 


= (9-0)i- (8 -2)j- (0-- 3& = 9i j 3k 


làxb|2 49? -(—1? «3? = V814+14+9 = V91 
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OR 


Let 0 be the angle between vectors à and p. 


We have, |à|- |b |- J2 and à. b 2 -1 


n a-b p- 1 

COSU— ——- => cosU-— E 

[à ||b | 42x42. 2 
2T 2T 


= cos — > 9=— 
=> cos0- cos 0 E 


Hence, the angle between à and b is ^. 


29. Reflexive : Let a be any real number, then 
l+aa=1+a*>0 (<a? > 0 for all a € A) 
So, R is reflexive. 

Symmetric : Let (a, b) € R, then 
1+ab>0=1+ba>0 (C. ab = ba for all a, b € A) 
=> (ba)eR 

Thus, (a, b) e R => (b, a) e R for all a, b e A. 

Hence, R is symmetric. 

Transitive : We observe that 


1 1 
(. ;je tana EXIT but (1, - 1) ¢ R because 


1+1x(-1)=070 
Hence, R is not transitive on A. 


30. We have, y =| x + 1| 
-+x+l) x«-1 
dr ged 


The rough sketch of the curve y = 
figure. 


|x + 1| is shown in 


j |x + 1|dx = i + l)dx + fo + Ddx 


-4 —4 -1 


2 
x^ +9 1+9/x 
31. Let I= [ T d I= [——— dx 
x* +81 3B 
x? i 
1+9 1+9/x 
=> I- [ Ix =f 


pet actis [1 e 
X 
1 f dt " dt 
t? 418 t2 (a 2) 


1o uft 
= I-——tan |—|-*c 
342 (zz) 


I- ER tan | [= 2) c 
342 3 42x 
OR 
Let I= (= sin2x dx 


— = 
=» cos J jz o2 Ja 
2 2 


-1 
20x? 
2 


-1 sin2x sin2x 
= — x? cos2x 4 : ) J : ax| 
2 2 2 


-1 xsin2x 
= > cos2x + 


cos2x + [xcos2x dx 
I II 


1 
+—cos2x +c 
4 


2 


— 2 
I- = cos2x +5 sin2x + = 


+c 


32. We are given that sa (2 =x+y 


dx 
= D sin(xy) (i) 
Let x + y = v. Then, 12- “ => v. y 
From (i), Z 1 sinv 
gmlt = aay 


1 
-* J Irain” = fax [Integrating both sides] 


> fea > Jane 
= fax = J (sec? y —tanvsecv)dv 


=> x-tanv-secv + C 
=> x=tan(x+ y) - sec(x * y) * C, which is the required 
solution. 
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33. We have, f(0) = 1 (1) 
lim f(x) 2m x? sin( 2 

x0 0 x 

We have, 2 hand 2 


1 
l<sin—-<1 = -x €x sin—<x 
x x 


. . . [1 : 
=> lim (=x?) < lim x* sin] — |< lim x? 
x0 x0 x x0 


, 2. [1 
=> 0< lim x^sin| — |< 0 
x 


x0 
= lim x^sin| — |20 
x0 X 
= lim f(x)=0 ...(2) 
x0 


From (1) & (2), lim f(x) # f(0) 
x0 
*. fis discontinuous at x = 0 


34. Given, (ax + b)e"* = x 
x 
ax +b 
Taking log on Bini sides, we get 


=> x= 


Z loge-log- LT 


> 2 = log x - log (ax + b) (. log e= 1) 
Differentiating w.r.t. x, we get 
dr ea E -— 

x? x ax+b 


__ __2 ax tb- ax 
dx 4 ^ x(ax + b) 
dy | | bx 
SM dx ^ ax+b 
Differentiating again w.r.t. x, we get 
Ex dy. ics dy _ E 
(ax + b) 


No 


dx? dx dx 


2 2 
MD, b 


(Using (i)) 


OR 
We have, 


1 t : 
x ca |coste Hogtan? {| and y —asint 
1 t 
=> x=a)cost+—-2logtan— 
2 2 
t 
=> x =afcost-+logtan | 
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Differentiating w.r.t.t, we get 


dx | : mi 1 
— — d4 —sinft 
dt 22 


H and + zy =acos t 
nus dt 


— -a "v — —R 
2sin(t / 2)cos(t / 5l 


dt 

dx 1 dx -sin?t41 
=> — =q4-—-sint +— >+ > =a 

dt sint dt sint 

dx 

dt 


acos? t 
=> 
sint 
ET dy dyldt _ acost _ iene 
dx dx | dt pu t 
sint 

35. We n ax? + Xr =1 (i) 
and a'x? + by = (ii) 


Let (x,, yı) be ps point of intersection of the given 
curves. Then, 


ax? + by? =1 ...(iii) 
d + by? =] ...(iv) 
Differentiating (i) w.r.t. x, we get 
d d 
2ax + 2by 2. 2 9 2. - LE 
dx dx by 
d ax 
> m= (2) = NO 
MAC » 
Differentiating (ii) w.r.t. x, we get 
ay! ANN NI = E. 
dx dx b’y 
d a'x 
> m= (2) = Em (vi) 
MAC A 


The two curves will intersect orthogonally, if 
mm,=-1 
> | a% H a% } 1 aa'x? = -bb'y? 
by A 
Subtracting (iv) from (iii), we get 
(a a')x? --(b- b')y? 
Dividing (viii) by (vii), we get 
b-b 1 1 1 1 
= — = . 
aa’ bb’ a b a Vw 


...(vii) 


(viii) 


a—a' 


1 -1 0 
36. We have, A =| 2 5 3 
0 2 1 


lA| = 165 - 6) + 12 - 0)  0(4 - 0) 
=-1+2+0=1#0 
* A71 exists 


113 


Now, adjA= 


Bo adiu t adjA-|-2 
|4| 


-3 


Now, |adj A| = -2 


4 


-1 


4 
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= -1(7-6)-1(-14+12)-3(4-4) =-1+2=1 


-1 1 3 
Also, |A“|=|-2 1 -3| =|adjAl=1 
4 2 7 
OR 
3 -10 -1 
We have, A-2|-2 8 2 
2 -4 -2 


=> |A| = 3(-16 + 8) + 10(4 - 4) -1(8 - 16) = -24 + 8 


= -16 + 0. So, A^! exists 


-8 -16 -12 
. adA-|0 -4 -4 
-8 -8 4 
4 1 , 
Hence, A = —. (adj A) 
|A] 
1 
— 1 
-8 -16 -12 2 
sada aa Al 2 
16 4 
2 2 
1 1 
1 3 1 ? 
2 4 2 4 
1 1 1 1 
aig E EJ; = żŻ 
Rowe) 4 4 4 4 
] 1 1l1 1 -l 
2 2 4|2 2 4 
59 7 
8 8 16 
1 3 
=|- > 0 
8 16 
119 
8 2 16 
114 


37. Vector equation of given planes are 

^ ^ ^ ^ ^ ^ 
r.2i -7j * 4k) -3and r-(8i -5j - 4k) +11=0 
So, equation of a plane passing through intersection of 
both planes is 

^ ^ ^ ^ ^ ^ 
7-(2i-7j+4k)-3 +A] P-(8i 5j - 4k) +11]=0 
= ae -7j*4k) -AQi -s}+4h)|-3—un (i) 
Since it passes through (- 2, 1, 3) i.e., — 2i +} +3k 


^ (-25«5«3). [21-15 48) 351-5544] ] 23-1 
— -4-7412«A(-6-54«12)23- 11A 

=> 14A=3-11A 2124222 A=1/6 

Putting value of A in (i), we get 


^ ^ ^ 
[^ u^ A 3i-5j+4k 11 
r-|2i-7j+4k+ 6 =3 z 


- p Juss ens) aeo | isan 


OMNE ES 
Em pM = 


A A A 
> £-\15i -47j -28k]-7 
OR 


x-2  yt3_ z4+5 
1 -2 2 
Let A(2, —3, —5) lies on the line. 
Direction ratios of line (i) are 1, -2, 2 


is the given line x) 


Direction cosines of line are 3 e 
(i) may be written as 
x-2 yt3 z+5 
I 2 2 
3. 3 3 
Coordinates of any point on the line (ii), may be taken 
as 


(ii) 


Given |r| = 3, S r=t3 
Putting the values of r, we have 
Q= (3, - 5, -3) or Q= (1, - 1, -7) 
38. Maximize, Z = 600x + 400y 
subject to the constraints : 
x+2ys12 ati 
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2x4 YS 12 s(t) 
5 Dos 
Ty ...(iii) 

x*1y25 

xyz0 ...(iv) 


Let us draw the graph of constraints (i) to (iv). 
ABCDEA is the feasible region (shaded) as shown in 
the figure. Observe that the feasible region is bounded, 
and coordinates of the corner points A, B, C, D and E are 
(5, 0), (6, 0), (4, 4), (0, 6) and (0, 4) respectively. 


Let us evaluate Z = 600x + 400y at these corner points. 


Corner Points| Z = 600x + 400y 
A(5, 0) 3000 
B(6, 0) 3600 
C(4, 4) 4000 <-(Maximum) 
D(0, 6) 2400 
E(0, 4) 1600 


We clearly see that the point (4, 4) is giving the 


maximum value of Z. 


OR 
Converting inequations into equations and drawing 
the corresponding lines. 
3x + 5y = 15, 5x + 2y = 20 
i.e. Eu. A 7 =] 
5 3 4 10 


As x 2 0, y2 0 solution lies in first quadrant. 
Let us draw the graph of the above equations. 


Y i 
B is the point of intersection of the lines 3x + 5y = 15 
and 5x + 2y = 20, i.e. B= (5. | 
19 19 
70 15 
We have points O(0, 0) A(4, 0), B (5. 5) and C(0, 3) 


Now z = 3x + 2y 
z(O) = 3(0) + 2(0) 2 0 
z(A) = 3(4) + 2(0) = 12 
z(B)- (8 je 12.63 
19 19 
z(C) = 3(0) + 2(3) - 6 
z has maximum value 12.63 at only one point i.e. 


70 15 
i 
19° 19 


OOO 
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Self Evaluation Sheet 


Once you complete SQP-8, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Integrals / Integrals 


Matrices 
Probability / Probability 
Continuity and Differentiability 


Determinants / Determinants 
Relations and Functions 
Differential Equations / Differential Equations 


Inverse Trigonometric Functions 


1 

2 

3 

4 

5 

6 

7 

8 

9 Three Dimensional Geometry / Three Dimensional Geometry 
10 Relations and Functions 
1 

2 

3 

4 

5 

6 

7 

8 

9 


Three Dimensional Geometry 


Probability 

Matrices 

Probability 

Probability 

Vector Algebra 

Application of Derivatives 4 

Three Dimensional Geometry 4 

Continuity and Differentiability 2 
20 Integrals / Integrals 2 
21 Probability 2 
22 Inverse Trigonometric Functions 2 
23 Differential Equations / Differential Equations 2 
24 Application of Derivatives 2 
25 Probability 2 
26 Determinants 2 
27 Application of Integrals 2 
28 Vector Algebra / Vector Algebra 2 
29 Relations and Functions 3 
30 Integrals 3 
31 Integrals / Integrals 3 
32 Differential Equations 3 
33 Continuity and Differentiability 3 
34 Continuity and Differentiability / Continuity and Differentiability 3 
35 Application of Derivatives 3 
36 Determinants / Determinants 5 
37 Three Dimensional Geometry / Three Dimensional Geometry 5 
38 Linear Programming / Linear Programming 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
(')UESTION 


(APER 


BLUE PRINT 


sap 9 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i etn ii (2 maid G RE (5 iai Total 
1. Relations and Functions 3(3) - 1(3) - 4(6) 
2. Inverse Trigonometric Functions — (2) — - 1(2) 
3. Matrices 2(2) (2) - - 3(4) 
4. Determinants 1(1) - - 1(5)* 2(6) 
5. | Continuity and Differentiability - (2) 2(6)* - 3(8) 
6. Application of Derivatives 1(4) (2) 1(3) — 3(9) 
7. Integrals 1(1)* 1(2)* 1(3) - 3(6) 
8. Application of Integrals 1(1) 1(2) 1(3) - 3(6) 
9. Differential Equations 1(1)* 1(2)* 1(3)* - 3(6) 
10. | Vector Algebra 1(1)* 1(2)* - - 2(3) 
11. |Three Dimensional Geometry 2(2)* + 1(4) — — 1(5)* 4(11) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability A(4)* 2(4) = = 6(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 
Section - I 
: 20 VU dy 
1. Solve the differential equation sin FE a. 
x 
OR 


EM" 
Solve the differential equation 2» + E ae 0. 
dx V1-x? 


2. Check whether the function f: z  z, defined by f(x) = x? + 5 Vx € zis one-one or not. 


3. Aline makes angles a, D and y with the coordinate axes. If a + B = 90°, then find the value of angle y. 
OR 
Find the distance of the plane 5x - y + 6z - 12 = 0 from the origin. 


4. If ie ; - f ; , then find the value of a. 


5. If là-b|- lal - lb] 2 1, then find the angle between à and b. 
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OR 


Find the magnitude of each of the two vectors d and b, having the same magnitude such that the angle 


between them is 60? and their scalar product is 2 : 


Let A = {1, 2, 3}. Check whether the relation {(1,1),(2,2),(3,3),(1,2),(2,1)} is an equivalence relation on A or not. 
dx 


Vx? —3x+2 


Evaluate : J 
OR 


1 
Evaluate : jle + sin tas 
0 


Find the area of the shaded region, shown in the given figure. 


A bag contains 12 balls, of which 5 are red and 7 are blue. If 2 balls are drawn at random then find the 
probability of getting atleast 1 blue ball. 


OR 
If A and B are two independent events such that P(B) # 0, then find P(A | B). 


If A and B are symmetric matrices of the same order, then show that AB + BA is a symmetric matrix. 
The probability distribution of a random variable X is given below : 
| x 2 | 3 | 4 5 
5 7 9 11 

iid k | k | k | k 

Find the value of K. 
2x —5 +4 6- 
If the equation of a line is * zit = , then find the direction cosines of a line parallel to this 
3 


line. 
If P(not E) = 0.36 and P(F | E) = 0.5, then find P(E r^ P). 


Check whether the following arrow diagram represents a function or not. 


If A and B are two independent events, then show that the probability of occurrence of atleast one of A and B 
is given by 1 - P(A’) P(B’). 


The value of the determinant of a matrix A of order 3 x 3 is 4. Find the value of |5A]. 
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Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. Two cars A and B are running at the speed more than allowed speed on the road along the lines 
7 =it j ~k+AGi- D and r = 4i — k- (2i - 3k), respectively. 


Based on the above answer the following : 


(i) The cartesian equation of the line along which car A is running, is 


x-l y-*l z-l x-l y-1 z-*l 
(a) ——-2——-—— (b ——-2£—-2-— 
3 -1 0 3 =] 0 
x-1 -] z+1 
(c) ore I. (d) None of these 
3 0 -1 
(ii) The direction cosines of line along which car A is running, are 


-3 -1 
(a) 3,-1,0 (b) -3,-1,0 (c) ETT (d) RIT 


(iii) The direction ratios of line along which car B is running, are 


(a) 3,0,2 (b) 2, 3,0 (6).:2,0;3 (d) 0, 3,2 
(iv) The shortest distance between the gives lines is 
(a) 4 units (b) 243 units (c) 3/2 units (d) 0 units 
(v) The cars will meet with an accident at the point 
(a) (-1, 0, 4) (b) (4, 0, -1) (c) (4, -1, 0) (d) does not exist 


18. Neeta has a rectangular painting having a total area of 24 ft? which 
includes a border of 1 ft on the left, right, bottom and a border of 2 ft 
on the top inside it. 

Based on the above information, answer the following questions : 

(i) If Neeta wants to paint in the maximum area, then she needs to 
maximize 
(a) Area of outer rectangle 
(b) Area of inner rectangle 
(c) Area of top border 
(d) None of these 

(ii) It x is the length of the outer rectangle, then area of inner 
rectangle in terms of x is 


(a) EE (b) ea (2) T e-a (2-5) (d) «-a(#) 
x x x x 


(iii) Find the range of x. 
(a) (2,9) (b) (2,8) (c) (-=, 2) (d) (-2, 8) 
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(iv) If area of inner rectangle is maximum, then x is equal to 


(a) 2ft (b) 3ft (c) 4ft (d) 5ft 
(v) Ifarea of inner rectangle is maximum, then length and breadth of this rectangle are respectively 
(a) 2 ft,3 ft (b) 3 ft, 4 ft (c) 1 ft,2 ft (d) 2 ft, 4 ft 
PART- B 


Section - III 
19. If P(A)= - P(B) => and P(AMB)= - then find P(A|B) and P(B |A). 


1 -1 
t 
20. Evaluate : = 


T yn 
OR 


2x 
dx 


1 
Evaluate : J 


2 
oitx 


21. Find the equation of the normal to the curve y = x? + 4x + 1 at the point where x = 3. 


—2 2 0 2 0 -2 
22. Find a matrix A such that 2A - 3B + 5C = O, where B= | à | andC= | | 


23. If á-c b -- € =0, then prove that àxb - bxc - xà. 
OR 


If the angle between i+k and iej4 ak is = then find the values of a. 


3 

i-sin® +, /1+sin™ 

1 2 2 
T 


24. Find the principal value of cot” 
1-sin—— Jost 
2 2 


1 4 2 
25. Let X and Y be two events such that P(X) = SR) = m and P(Y | X) = Then find P(X’ |Y) 


26. Find the area bounded by the parabola y = 2x - x? and x-axis. 


ax? + b if x»2 
27. Determine the constants a and b such that the function f(x) = 2, if x= 2 is continuous at x = 2. 
2ax—b, if x<2 


28. Solve the differential equation (x — yw = 2xy. 
dx OR 


Solve the differential equation 52 =e*y*. 
x 


Section - IV 
+1 
xttl — die 
V5-2x-x? 


30. Show that the function f(x) = |x - 3], x € R is continuous but not differentiable at x = 3. 


29. Evaluate : J 


31. Find the solution of the differential equation (x? - 2x + 2y) dx + x dy = 0. 
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36. 


37. 


38. 
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OR 


Solve : e* 1- y^ dx 2. dy =0 
x 


Find the area lying in the first quadrant bounded by the circle x? + y? = 4 and the lines x = 0 and x = 2. 
-1 
Let A = R- {2} and B =R - (1). Iff: A — Bisa function defined by, f(x) = = show that fis one-one and onto. 
X — 
2 
1+ cos“ x . [T 
Find the derivative of the function y = log —, wrt x. Also, find y BH . 
l-e 
OR 


If f(x) = [x], - 2€ x < 2, then show that f(x) is neither continuous nor differentiable at x = 1. 


Find the minimum value of the function f (x) = x logx. 


Section - V 


Using concept of inverse of matrix, find the matrix A satisfying the matrix equation 


de SH I 


OR 
2 -3 5 
IfA=|3 2 -4,.then find Al. 
1 d 2 


Using A71, solve the following system of equations : 
2x -3y+5z=11 
3x + 2y - 4z = -5 
x+y-2z=-3 


Solve the following LPP graphically. 
y 


Maximize Z = = +— 
25 10 
Subject to constraints 
x > 2000, y > 4000 
and x + y € 12000 
OR 


Solve the following problem graphically. 
Minimize Z = x - 7y + 190 
subject to constraints 


x+ys8 

x+y24 

x<5 

yess 
and x20, y20 
Find the vector equations of the planes through the intersection of the planes 7 -(2i+6j) +12 =0 and 
F: (3i — j+ 4k) = 0, which are at a unit distance from the origin. 

OR 
é : : : . 4-x y l-z 

Find the coordinates of the foot of the perpendicular drawn from the point (2, 3, 4) to the line — P - "x 


Also, find the perpendicular distance from the given point to the line. 
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« SOLUTIONS > 


1. We have, a (2 - a 
dx 


=> Oe sina = dy-sin'adx 
dx 

On integrating both sides, we get 
Jay = Joint a dx 


=> y=xsinlat+c 


dy__yi-y" 


dx J y1- x? 
dy | dx 
di-y 4-2 
On integrating both sides, we get 
f dy = =f dx 
1- y 1-x 
sin! y = -sin'! x + c 
sin! y + sin! x = c 


OR 


We have, 


=> 


1 


UU 


M 


Since, f(1) = f(-1) = 6, therefore fis not one-one. 
[. For fto be one-one distinct elements 
should have distinct images] 
We know that cos?a.  cos?B + cos*y = 1 
cosa + cos?(90? — a)  cos?y = 1 [+ a + B = 90°] 
cos’a, + sin?a, + cos*y = 1 > 1 + cos*y = 1 
cosy =0=> cosy=0 => y= 90°. 
OR 
|-12| | 12 


Fe  w62 
4. Given a+b 2 - 6 5] 
5 b| h2 2 
B ; b i 
=> = 
5 b| |5 2 


On comparing corresponding elements of the matrices, 
we geta +b=6andb=2 > a=4 


UUs 


Required distance = 


5. Given, là - b| - là - |b| -1 


a-b -la «lf -23-5 > 1=1+1-2Iallelcose 


Now, 
(where 0 is angle between à and b ) 
T 


1 
=> cos0-—- > 0-— 
2 3 
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OR 
Given, |a|=|6|,0=60° and à p= 
Now, cos0= ow 
|a||b| 
= cos60° = 2/2 > l 2/2 
lá | 2 |à| 
= |aP=9 => |a|=3 -. |á|-|b|-3 


6. We have, A = 11, 2, 3} 

and let R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1)} 
Since, for each a € A, we have (a, a) € R. 
Also, (a, b) e R = (ba)eR 

and(1,2)E R,(2, De R—(L1)eR 

Thus, R is reflexive, symmetric and transitive . 
Hence, R is an equivalence relation. 


dx 


j = Y = 
Vx? 3x42 CEDE 


+C 


7. We have, 


OR 
1 
We have, ffe +sin z dx 
4 
0 


1 
1 4 TX 4 
Leh +4| -cos =e—-1-——+4+— 
T 4 0 


4 
Jn m 


0 
J (-1-x)dx 


8. Required area = 


9. Required probability = 1 — P (getting no blue ball) 


2q- °C, et 96 8 
HG 66 66 33 
OR 
P(AMB) P(A)-P(B 
R N A aa, 
P(B) P(B) 


10. (AB + BA)! = (AB)! + (BA)T 
= BTAT + A'B" = BA + AB = AB + BA 

( AT = A and BT = B) 
Hence, AB + BA is a symmetric matrix. 
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11. Clearly, 2P(X) = 1 
5 7 9 Il 32 


> Ž+4+2+—=1 > S=1> k=32 
k k k k k 
12. The equation of line is ees reco 
à 4 3 6 
X—-— 
"T 2 2405. 00. 
2 3 —6 


Direction ratios of line are < 2, 3, - 6 >. 
Direction cosines are 
2 3 —6 


o 4-3? e (-6 E +37 4 (-6Y e 4-3? +(-6)* 


So, direction cosines of a line parallel to given line are 
ihn 
TITT” 
13. Clearly, P(E) = 1 - P(E) = 1 - 0.36 = 0.64 
Now, P(F | E) = 0.5 
P(EQF 
EE ye es P(EnF) = P(E) x 0.5 
P(E) 


= 0.64 x 0.5 = 0.32 
14. As f(a) is not unique, therefore f is not a function. 


15. P(atleast one of A and B) 
= P(A U B) = P(A) + P(B) - P(A r^ B) 
= P(A) + P(B)- P(A) P(B) [- A, Bare independent] 
= P(A) + P(B) [1 - P(A)] = [1 - P(A’)] + P(B) P(A’) 
= 1] - P(A’) + P(B) P(A’) = 1 - P(A’) [1 - P(B)] 
= 1 — P(A’) P(B') 
16. Given, A is a 3 x 3 matrix and |A| = 4 
=> |5A| 2 5?-|A| = 125 x 4 = 500. 
17. (i) (b) : The line along which car A is running, is 
7 =i+ j —k+n Gi- D which can be rewritten as 
(xi+ yj+zk) =(1+3A)i+(1-A)j—-k 
= x=14+3A, y=1-A,z=-l 

x-1 


eal 
= f 2A424— -4z41-0 
3 zj 


Thus, the required cartesian equation is 
x-l. y-L zl 


3 -1 0 
(ii) (c) : Clearly, D.R’s of the required line are «3, -1, 07 
3 -1 
D.Cs are < ———————, —— 0> 
GAD 47 4Cy +0 
3 -1 
i.e., < ——=, ——=, 0 > 
vio v10 


124 


(iii) (c) : The line along which car B is running, is 
f= 4i— k +u (2i+ 3k), which is parallel to the vector 
2i+3k 
D.R’s of the required line are <2, 0, 3> 
(iv) (d) : Here, à, =i+j—k, a, = 4i k, b, =3i—jand 
b, = 2i 3k 
- à,-à-3i-j 
ij 
and b xb, =|3 -1 
0 


=-3i—9}j+2k 


wn O a> 


Now, (à, —à,)- (b, xb,) = (3i— j)-(-3i-9j + 2k) 
=-9+9=0 

Hence, shortest distance between the given lines is 0. 

(v) (b) : Since, the point (4, 0, -1) satisfy both the 

equations of lines, therefore point of intersection of 

given lines is (4, 0, -1). 

So, the cars will meet with an accident at the point 

(4, 0, -1). 


18. (i) (b) : In order to paint in the maximum area, 
Neeta needs to maximize the area of inner rectangle. 
(ii) (c) : Let x be the length and y be the breadth of 
outer rectangle. 

Length of inner rectangle = x - 2 
and breadth of inner rectangle = y - 3 


A(x) = (x - 2) (y - 3) [- 
24 

= (x-2) EJ 
x 


(iii) (b) : Dimensions of rectangle (outer/inner) 
should be positive. 


xy = 24 (given)] 


24 
x-2>0Oand —-3»0 
x 


=> x>2andx<8 
Range of x is (2, 8). 


(iv) (c) : We have, A(x) = (x - 2) [24-3] 
x 


=> A’(x) =(x- »[2 ) E je ile 
x? x x 
—96 
andA" (x) = mx 
x 


For A(x) to be maximum or minimum, A’(x) = 0 


48 [48 
> -3t—202 x=t,/—=1t4 
x 3 


x=4 [Since, length can't be negative] 
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Also, A"(4) = = <0 
4 


Thus, at x = 4, area is maximum. 
(v) (a) : If area of inner rectangle is maximum, then 
Length of inner rectangle = x - 2 = 4 - 2 = 2 ft 
24 
And breadth of inner rectangle = y - 3 = — -3 
x 
24 
= -3=6-3=3ft 
4 
19. We have, P(Ar^ B) 2 P(AUB) 
= P(AnB)-1-P(AuU B) 
= P(AnB)-1-(P(A)4 P(B)- P(AnB)) 


E i 3 
= P(AnB)-1-124 E: 
8 2 4j 8 


Also, P(A) 21- P(A)= > and P(B)=1—P(B)= 


Now, P(A | B) = 


3 
P(AMB) _ 8 3 
PB) 1 

2 


20. Let tan! x = 0 > x = tan 0 > dx = sec? 0 dO 
Now,x=0>0=Oandx=1> 9-7 

E xtan |x js E : 

a l+) 0 sec? 0 

T/4 T/4 


= J OsinO dO =[-0cos0]7* — J (—cos@) d0 
0 0 


4-T 
=[-Ocos en +[sin el" ——— 


4/2 


sec? 0 dO 


OR 


Let z = 


gitx 
Put 1 + x? = t> 2xdx = dt 
Also,x=O=>t=landx=1>t=2 


dx 


2 


tdt 
T= [— -llog|t [Ir 
1 É 
= log 2 - log 1 = log 2 [^ log 1 = 0] 


21. When x = 3, we have y = (37+ 4x 3 + 1) = 22 
So, the point of contact is (3, 22) 


Now, y 2x? + Ax +1 -. (i) 
=> W gyi and (2) =(2x3+4)=10 
dx X /(3, 22) 
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Equation of the normal at (3, 22) is 


B 
Ye = = x+10y-223=0 
x-3 10 

22. Given, 2A - 3B + 5C = 0 


4 


= 2A-3B-5C = A=-[3B-5C] (i) 


0 2 0 2 
-5 
i b 
-6 6 0] [10 0 -10 
“19 3 12| |35 5 30 


-16 6 10 
E EE 


=) 
Now, 2p-sc=3| à 


-— Ad 55 
rom (i), we get A= E CENE 
23. Given, 4+b+@=0 > Gx(@+b+2)=ax0 
=> GX4+4xb+a4xt=0 > aAxb=txa 
Again, à bc 20 > bx(@+b+2)=bx0 
= bxat+bxb+bxé=0 > axb=bxe 
Thus, we get àxb =bxč =C Xa 

OR 


n (Gk) j+ak) 
NITE m 
D cos0 = un | 
|a |- || 


- l+a - LN (+a) 
2 424246? 4 2(2+a7) 


=> 2+a@*=2(1+a*+2a) > a*+4a-0>a=0,-4 


un A 
2 2 
ux est 
2 2 
T 
'" sin—-1 
2 


We have, cos 


— 


24. We have, cot! 


= cot? [e 


0-2 
= cot! (-1) 
3n T T 
3T "^ cot— = cot| t—— |=-—cot— = -l1 
4 4 4 4 


3T 
d — e (0, 
an 7 e( JJ 


P(X OY) 


25, Since, P(Y | X) 
P(X) 


, so we have 
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P(X AY) = P(Y | X) PUX)= Soa = 
ica 
Now, P(x |y) = 0D _ 15.1 
PY) 4 2 
15 
P(X'|Y)=1-P(X|Y)=1- 575 


26. The bounded region 
is as shown in figure. 
Curve is y = 2x - x2 
—y-lz-(x- 1) 
is a downward 
parabola with 
vertex (1, 1) 
. Required area 
gp 

B [x - xx = |: 5] S 425.9 - 2 sq. units. 

0 3 a 3 3 


27. We have, R.H.L. (at x = 2) 


= lim f(x)= lim ax*+b=4a+b 

x2 x2 
L.H.L.(at x=2) = lim f(x) = lim Qax — b) = 4a -b 
and f(2) = x32 x32 


Since, f(x) is continuous at x = 2. 
4a+b=2and4a-b=2 


1 
Solving, we get a = 2 b-0 


1 
Thus, f(x) is continuous at x = 2 if a = A and b = 0. 


28. We have, (x - 1) dd = 2xy 
dx 


dx x-1 
I x x—1+1 
—d -2 —— dx=2 dx 
= log|y| * C22 [x + log |x - 1|] 
OR 
d 
We have, 5— = eyt tW Leg, 
dx yf 
On integrating both sides, we get 
5. Jy "dy = [e*dx 
—5 
T wee — —$;-2e€«C 
29, Let [= [| 3x +1 


V5—2x—x* 
This integral is of the form E pr 
Vax? bx +c 
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where px + q is given by 
d 
pxt+qz= AT _(ax" +bx+c)+B 
x 
Now, we write given integrand as 
d 
3x+1=A—(5-2x-x°)+B 
dx 


=> 3x+1=A(-2-2x)+B 

=> 3x+1=-2Ax+(-2A + B) 

On equating the coefficients of x and constant term 
both sides, we get 


3=-2A > TN 
2 


and 1=-2A+B => 1=-2-2}+3 => B--2 
id integral can be rewritten as 


E —2- P E 

f= —— dx 
5—2x— x? 5—2x-x 
|S |S 


ecl 
3| (5-2x-x^) 2 2 
= dx 


: (V6) —( +1? 


=i] 

2 

3(N5-2x-x*) | | afx+1 

= 2sin —— |+C 
2 1/2 J6 


2o30/5-2x-27) jas (52 Jec 


30. Given, f(x) = |x - 3, x € R. 

- f3)2[8-3|-Jo| 20 

Now, lim f(x)= lim |x-3| 
x3 x3 


= lim (-(x-3))2-(3-3)20 


x3 


and lim Or ae |x-3| 
x33" 


= um m 3)=3-3=0 
x3* 


Thus lim f(x)= lim f(x)= f(3) 
x3. x—3* 


Thus, f (x) is continuous at x = 3. 


L.H.D. -f'(3)- lim fot) 
0 x 


|3—h-3|-0 
lim T = 
h0 -h 
R.H.D. =f e lim 
h0 
|3-h-3|-0 
lim ——— —— 
h>0 h 


f(3+h)-f() 
h 


. |h 
= lim —= 
hooh 
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=> L.H.D. z R.H.D. 
Thus, f (x) is not differentiable at x = 3. 


31. As (x? - 2x + 2y) dx = -x dy 


> x2 tyz 
x 
=> 2p 
dx Ax 
[ede 
DBeu* =x 


Now, required solution is 
x = Jx?Q-x)dx 


5 2x ut 2x 1 2 
=> yx = TC >y= X HS 
4 3 4 42 
which is the required solution. 
OR 


We have, e* 1- y! dx - 2. dy 20 
x 


=e" 1-y?dx=-~dy 
x 


— xe'dx = -—— dy = [xe' dx--| 2 dy 


isy II leg? 
[Integrating both sides] 


= xe” - fe”dx = , where t= 1 -y 


1 - dt 
riw 


1/2 
1 
= xe~—e* zi les xe” —e* =F +C 


= xe*—-e*=,/l-y?+C, which is the required 
solution. 


32. Required area 


2 
=Í 4— x? dx 
0 


2 
4 
= * d4 x? + sin ! B 
2 2 2 i 


-0-2sin !(1)-0- 2x5= Tt sq. units. 

-1 
33. Here, f: A Bis given by f(x)- = 
x- 
where A = R- {2} and B= R - {1} 
Let f(x,) = Kx), where xj, x, € A 


(Clearly x, #2 and x, + 2) 


xy-l x5-1 


— E 
x;-2 X,—2 


=> (x,-1) (x) - 2) 2 (x, - 2) (x; - 1) 
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> XX, - 2x, -X,+2=%)xX,-x,- 2x, +2 
=> x, =x, > fis one-one. 

Lety e B- R- {1} ie,y e Randy#1 
such that f(x) = y 


e Ecl. asia cyst 
x-2 
€ xy-2y=x-1 Sxy-1)=2y-1 
-2 (i 


y-1 
^f = y for xe € A (asy#1) 
y- 


co x 


Hence, f is onto. 
Thus, f is one-one and onto. 


14 cos? x 


34. We have, y = log m 


l-e 
= slog (1+ cos? x) — log(1— e^*)] 


Differentiating w.r.t. x, we get 


dy = l : 4 (1--cos? x)- : iem 


dx 21 1+cos*x dx 1- dx 
1| 2cosx . pt 
=— — 5 "icum 5 2 
2| 1+ cos“ x 1-e** 
sin x cos x e^* 
1-co?x 1-e* 


T e^ e” 
Now, rejo EF 


OR 
-2, if -2<x<-l 
-Lif-1sx«0 
0, if O<x<1 
lifl<x<2 
2,if2<x 


Given, f(x) = 


Clearly, f(1) = 1 
lim f(x)= lim. fü-h)- lim (0) =0 


x1 h0 h0 


lim f(x)= lim f(1-h)- lim (I) 21 
x1* h0* h—0* 
lim f(x) lim f(x)- f) 
xl. x1* 


^ f(x) is not continuous at x = 1 and hence non 
differentiable at x = 1. 


[. Every differentiable function is continuous] 
35. We have, f (x) = x log x 


+. f(x) 2 1 logxand f"(x)=— 
x 


127 


WWW.JEEBOOKS.IN 


Now f' (x) 20, if 1 + log x =0 
= logx=-1=-loge 


1 
=> log x = log (e 7!) = log l => d 
e 


1 1 
When Cd CN 


e 
By the second derivative test, f is minimum at 


1 
x=- 
e 


- l. 
Minimum value of fat x =—is 
e 


1 LY 1 " 
to( Je deste ') = E calore ee 
€ € € e e 


2 1 -3 2 
36. Let B= and C= 
3 2 5 -3 


Since, |B| = (4 - 3) = 1 #0 and |C] = (9 - 10) =-140 
B~ and C ! exist. 

Now, the given matrix equation becomes BAC = I, 

=> B! (BAC) C =B?! LC" 

= (BB) A(CC}) = B! (LC!) 

= LAL=B'CG' 

=> A=B!C1 (i) 


| 2 -l 
Now, adj B = 3 2 


gic 1 t 2 -1 
= —.adj B= 
|B| -3 2 


T -3 -2 
gain, adj C = -5 3 


[- |B| - 1] 


OR 
2 -3 5 
Wehave,A=|3 2 -4 
1 1 2 
2 -3 5 
— |A| = 3 2 -4 = 2(-4+ 4) + 3(-6 4 4) + 5(3 - 2) 
1 1 -2 
=-6+5=-140 
A^! exists. 
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Now, Ai = 0, Ay = 2, Ai; = 1, Aj = -L Ag = -9, 
A54 = -5, Ag, = 2, Ag; = 23, A, = 13 


0 -l 2 

adj A= 2 -9 23 

1 -5 13 
0-12 
Now 47! = pge A=(-1) 2 -9 23 
1 -5 13 

0 1 -2 

=|-2 9 -23 

-1 5 -13 


The given system of equations is 
2x - 3y + 5z = 11, 3x + 2y - 4z = -5, x + y - 2z = -3 
This system of equations can be written as AX = B, 


2 =3 5 x 11 
whereA=]3 2 -4,X-2|ybLBz2|-5 
1 1 -2 z —3 


Since 4^! exists therefore solution given by 
0 1 -2|11 1 


X-AB-2|-2 9 -23|-5|-2]|2 
-1 5 -13 E 3 
> x=]l,y=2andz=3. 
2 
37. Given L.P.P. is Maximize Z = Ag w (i) 
25 10 
subject to constraints 
x > 2000 ... (ii) 
y = 4000 ao (iii) 
and x * y € 12000 m 


On plotting inequalities (ii), (iii) and (iv), we get the 
shaded region, which is bounded in the following figure. 


-1000 Ô 
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Now, we evaluate Z at the corner points 
A(2000, 10000), B(8000, 4000) and C(2000, 4000). 


Corner Points Value of Z = = +2 


10 


A(2000, 10000) 
B(8000, 4000) 
C(2000, 4000) 


1160 (Maximum) 
1040 
560 


Clearly, maximum value of Z is 1160 at x = 2000 and 
y = 10000. 

OR 
The given problem is Minimize Z = x - 7y + 190 
subject to x - y 8 x+y24,x<5,y<5 
andx20,y20 
To solve this LPP graphically, let us first covert the 
inequations into equations and draw the corresponding 
lines. 


Y 

The feasible regions ABPQCDA. 
Pis the point of intersection of x = 5 and x + y = 8 
i.e., P(5, 3) and Q is the point of intersection of y = 5 
and x + y = 8 i.e., Q(3, 5). 
The corner points of the feasible region are A(4, 0), 
B(5, 0), P(5, 3), Q(3, 5), C(0, 5) and D(0, 4). 
The value of the objective function Z = x - 7y + 190 at 
these points are 

Z(A) 2 4 - 7(0) + 190 = 194 

Z(B) 2 5 - 7(0) + 190 = 195 

Z(P) 25-7(3) + 190 = 174 

Z(Q) 23 - 7(5) + 190 = 158 

Z(C) 20 - 7(5) + 190 = 155 

Z(D) = 0 - 7(4) + 190 = 162 
Clearly, Z is minimum at x = 0, y = 5. The minimum 
value of Z is 155. 
38. Theequation ofthe planes through the intersection 


of the planes 7 - (2i + 6j) +12=0 and 


7-(3i — j+4k) 2 0 is 

[7 -(2i+ 65) - 12] -A[T-Gi — j+ 4k)] 2 0 

=> F-[(2+3A)i + (6—A)j + 40k] +12 =0 (i) 
These planes are at a unit distance from the origin. 
Therefore, length of the perpendicular from the origin 


on (i) is 1 unit. 
12 


e" 
Je 2330" + (6 — AY 18A" 


=> 144 = (2 + 3A + (6 - X)? + 1632 
=> 144 = 40 + 26? = 26%? = 104 

> A ed > Ladd 

Putting the values of À in (i), we obtain 
r:(8i c Aj - 8k) +12=0 

or F:(—4i+8j—8k) +12 =0 

These equations can also be written as 
7-(2i+ j+2k)+3=0 


=1 


or fF: (-it+2j—-—2k)+3=0, 
which are the equations of the required planes. 
OR 
Let M be the foot of the perpendicular drawn from the 
point P(2, 3, 4) to the given line. 
The coordinates of any point on the line 
&—X y l-z 
2 6 3 


z-l . 
~3 are given by 


1.€. On the line = d 


ie. -2 + 4, 6A, -3A + 1 
Let M = (-2A + 4, 6A, -3A +1) JA) 
Direction ratios of PM are -2A + 2, 6A - 3, -3A - 3 
The direction ratios of the given line are -2, 6, -3 
Since PM is perpendicular to the given line 
-2(-24. + 2) + 6(6A - 3) - 3(-34 - 3) 20 
13 


=> 494-1320 A=— 
49 


13. , 
Putting A= 455 (i), we get 


1 
yz ( 10,78. 10 
49 49 49 


Required length, 


= 3 101 units. 
7 


OOO 
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Self Evaluation Sheet 


Once you complete SQP-9, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 


you to check your readiness. 


C 


hapter Marks Per Question Marks Obtained 


Differential Equations / Differential Equations 


Relations and Functions 


Three Dimensional Geometry / Three Dimensional Geometry 


Matrices 


Vector Algebra / Vector Algebra 


Relations and Functions 


Integrals / Integrals 


Application of Integrals 


Probability / Probability 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 Matrices 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Probability 

Three Dimensional Geometry 

Probability 

Relations and Functions 

Probability 

Determinants 

Three Dimensional Geometry 4 

Application of Derivatives 4 

Probability 2 
20 Integrals / Integrals 2 
21 Application of Derivatives 2 
22 Matrices 2 
23 Vector Algebra / Vector Algebra 2 
24 Inverse Trigonometric Functions 2 
25 Probability 2 
26 Application of Integrals 2 
27 Continuity and Differentiability 2 
28 Differential Equations / Differential Equations 2 
29 Integrals 3 
30 Continuity and Differentiability 3 
31 Differential Equations / Differential Equations 3 
32 Application of Integrals 3 
33 Relations and Functions 3 
34 Continuity and Differentiability / Continuity and Differentiability 3 
35 Application of Derivatives 3 
36 Determinants / Determinants 5 
37 Linear Programming / Linear Programming 5 
38 Three Dimensional Geometry / Three Dimensional Geometry 5 

Total 80 


Performance Analysis Table 


"ume x 


If your marks is 


RETI TREMENDOUS! 


RETIA EXCELLENT! 


D VERY GOOD! 


61-70% Er] 


COEK AVERAGE! 


© 
eS FAIR PERFORMANCE! 
© 


> You are done! Keep on revising to maintain the position. 

> You have to take only one more step to reach the top of the ladder. Practise more. 
> Alittle bit of more effort is required to reach the ‘Excellent’ bench mark. 

> Revise thoroughly and strengthen your concepts. 

> Need to work hard to get through this stage. 

> Try hard to boost your average score. 
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AMPLE 
<))UESTION 


(APER 


BLUE PRINT 


sae 10 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i ets i (2 maid G RE (5 i Total 
1. | Relations and Functions 3(3)* - 1(3) i 4(6) 
2. Inverse Trigonometric Functions -— (2) - - 1(2) 
3. Matrices 2(2) - - 1(5)* 3(7) 
4. Determinants 1(1) 1(2) - - 2(3) 
5. | Continuity and Differentiability E (2) 2(6)* - 3(8) 
6. Application of Derivatives 1(4) (2) 1(3)* — 3(9) 
7. Integrals 2(2)* 1(2)* 1(3) - 4(7) 
8. Application of Integrals — 1(2) 1(3) - 2(5) 
9. Differential Equations 1(1)* 1(2)* 1(3) - 3(6) 
10. | Vector Algebra 1(1) - - - 1(1) 
11. | Three Dimensional Geometry 2(2)* + 1(4) 1(2) — 1(5)* 5(13) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability A(4)* 2(4)* = = 6(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*It is a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


1. Show that the relation R in the set A = {x e Z:0€ x € 12}, given by R = {(a, b) : a = b} is both symmetric and 
transitive. 


OR 
Give an example of a relation, which is transitive but neither reflexive nor symmetric. 


2 -1 0 4 
2. was pease, ten fnd the matrix 4? n 


x—4 


(x 2p :e*dx 


3. Evaluate: J 
OR 


1 
Evaluate : i xe* dx 
0 


3 x 
x 


4. Findthe values of x for which 
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10. 


11. 


12. 


13. 
14. 
15. 


16. 
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x-2 ytl z-l1 
3 4 ` 


Find the equation of a line passing through (1, 2, -3) and parallel to the line 
OR 

Find the vector equation of the plane passing through a point having position vector 9i j +4k and 

perpendicular to the vector iis j 22k. 


Prove that the function f: R  R defined by f(x) = 3 - 4x is onto. 


dy 2/3 dy 
Find the degree of the differential equation p +5-2—<=0. 


x? dx? 


OR 


pu in 
Vx vx)dy © 

An urn contains 10 black and 5 white balls. Two balls are drawn from the urn one after the other without 

replacement, then find the probability that both drawn balls are black. 


Find the integrating factor of the differential equation | 


Prove that if E and F are independent events, then the events E' and F' are also independent. 


OR 
Given two independent events A and B, such that P(A) = 0.39 and P(B) = 0.6. Find P(A’ A B^). 
X43 y-5. 246 
4 
Let R be a relation on N defined by R = {(1 + x, 1 + x?) :x < 5, x EN}. Then, verify the following : 


(a) R is reflexive 
(b) Domain of R = (2, 3, 4, 5, 6} 


2 
]1- 

Evaluate : i( J e*dx 
1+x 


The cartesian equation of a line is . Find its vector equation. 


If A and B are two events such that P(A) = 0.53, P(B) = 0.24 and P(A A B) = 0.42, then find P(B’ A A). 
If i=i+ 2}, v=- 2i j and i$» —-4i4 3j. Find scalars x and y respectively such that i» 2 xü + yv . 


An urn contains 6 balls of which two are red and four are black. Two balls are drawn at random. Find the 
probability that they are of the different colours. 


2 5 -] 2 
Find the additive inverse of A + B, where A and B are given as A= E ; and B= | 3 j| 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


A cricket match is organised between students of Class XI and Class XII 
for which a team from each class is chosen. Remaining students of Class XI 
and XII are respectively sitting on the planes represented by the equation 


r4 j +2k) =5 and F- (2i-j+ k) = 8, to cheers the team of their own class. 


Based on the above answer the following : 


(i) The cartesian equation of the plane on which student of class XI are seated 4 | ae p : A 
is bacs mm 


(a) 2x-y+z=8 (b) 2x+y+z=8 (c) x+y+2z=5 (d x+y+z=5 
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(ii) The magnitude of the normal to the plane on which student of Class XII are seated, is 


(a) V5 (b V6 (c) V3 (d V2 
(iii) The intercept form of the equation of the plane on which student of Class XII are seated, is 
x y z x y z x y z x y z 
~4+4H4==] b) —+—~+==1 “424551 d =+++——=1 
" 5 5 5 "a (-8) 8 € 4 8 8 9 5 5 5/2 


(iv) Which of the following is a student of Class XII? 
(a) Asittingat (1,2, 1) (b) B sitting at (0,1,2) (c) C sitting at (4,1,1) (d) none ofthese 


(v) The distance of the plane, on which student of Class XII are seated, from the origin is 


8 5 
(a) 8 units (b) — units (c) —— units (d) none of these 
V6 v6 
18. A mobile company in a town has 500 subscribers on its list and collects fix 
charges of X 300 per year from each subscriber. The company proposes to 
increase the annual charges and it is believed that for every increase of 1, 
one subscriber will discontinue service. 


Based on the above information answer the following questions: 


(i) Ifxdenote the amount of increase in annual charges of each subscriber, 
then revenue, R, as a function of x can be represent as 
(a) R(x) = 300 x 500 x x (b) R(x) = (300 - 2x) (500 + 2x) 
(c) R(x) = (500 + x) (300 - x) (d) R(x) = (300 + x) (500 - x) 
(ii) If mobile company increases X 50 as annual charges, then R is equal to 
(a) 3 157500 (b) x 167500 (c) 317500 (d) 3 15000 


(iii) If revenue collected by the mobile company is € 156,400, then value of amount increased as annual 
charges for each subscriber, is 


(a) 40 (b) 160 (c) Both (a) and (b) (d) None of these 
(iv) What amount of increase in annual charges will bring maximum revenue? 
(a) 100 (b) 200 (c) 300 (d) 400 
(v) Maximum revenue is equal to 
(a) x 15000 (b) x 160000 (c) x 20500 (d) X 25000 
PART - B 


Section - III 


la 2 


19. For what value(s) of 'a' the matrix |1 2 5| will not be invertible. 
2 1 1 


20. Evaluate : ram dx 
—sin2x 
OR 


Evaluate : [eS 


tanx 


21. Find the equation of the tangent to the curve y = x* - 6x? + 13x? - 10x + 5 at the point (1, 3). 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 
31. 


32. 


33. 


34. 


35. 
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Using integration, find the area of the region bounded by the line 2y = 5x + 7, x-axis and the lines x = 2 
and x - 8. 


5 3 
Let A and B be two events such that PA)==, ads and I c. Find the value of 


P(A] B)-P(A'|B). 


OR 
Two events E and F are independent. If P(E) = 0.3, P(E U F) = 0.5, then find P(E | F) - P(F | E). 
Find the value of sin ! (=)- 3sin ! ue : 
J2 2 
A speaks truth in 6096 of the cases and B in 9096 of the cases. In what percentage of cases are they likely to 


contradict each other in stating the same fact? 
; dy i 3 3 s 
Find 2 for the equation x" + y" = sin(x + y). 
x 
Find the distance between the lines given by r — i+ j + Mi = 2j + 3k) and r= (2i = 3k) + ui = 2j + 3k). 


d 
Solve toa 2 )- ax ety. 


X 


OR 

: l l 2 dy 

Solve the differential equation (x+ y) 227 Um 
x 
Section - IV 

[oxtanx 
Evaluate : [= dx 

g Secx + tanx 


Consider f: R, — [4, oo) given by f(x) = x? + 4. Show that fis bijective function. 


Find the local maxima or local minima of f(x) = x? - 6x? + 9x + 15. Also, find the local maximum or local 
minimum values as the case may be. 


OR 


Find the values of x for which the function f(x) = x*, x > 0 is (a) increasing (b) decreasing. 
Find a particular solution of the differential equation cos (2 E a(ae R); y=1 whenx=0. 
x 


Ify= x, then find er 
dx 
1- cos(ax? +bx+c) 


(x-a) 


If o, B are the roots of ax? + bx + c = 0 and f(x) is continuous at x = a, where f(x) = 


2 
for x + a, then prove that f(a) = y = . 


OR 
2-(256—74) ^ 
(5x+32) —2 


Find the area of the region bounded by the parabola y? = 4ax, its axis and two ordinates x = a and x = 2a. 


If f(x)= , X + 0 then for f to be continuous everywhere, what should be the value of f(0). 
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Section - V 


Solve the following LPP graphically : 
Maximize Z = x + y 

Subject to the constraints, 

2x + 5y € 100 

S b ue 

25 40 

x20,y20 


OR 
Find the maximum value of Z = 5x + 2y subject to constraints 3x + 5y € 15, 5x + 2y € 10, x 0, y 2 0. 
Find the equation of the plane passing through the point A(1, 2, 1) and perpendicular to the line joining the 


points P(1, 4, 2) and Q(2, 3, 5). Also, find the distance of this plane from the line oi a z Ze A 


-1 -1 

OR 
Find the coordinates of the points on the line SUN t M cut , which are at a distance of 2 units from 
the point (-2, -1, 3). : : ! 
IfA = p J and f(x) = x? - 5x - 14, find f(A). Hence obtain A’. 

OR 
Solve the following system of equations by matrix method : 
2x + 5y=1,3x+2y=7 

Class 12 
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« SOLUTIONS > 


1. The set A= (x € Z:0<x<12}= {0, 1, 2,..., 12} 
R= {(a, b): a = b) = {(0, 0), (1, 1), (2, 2),..., (12, 12)} 
(i) Let (a, b) e R>a=b>b=a 
=> (ba)eR. 
So, R is symmetric. 
(ii) Let (a, b) e Rand (b, c) e R> a- bc 
> a-cc-»(a,c)eR. 
So, R is transitive. 
OR 


Let A = {1, 2, 3} and defined a relation R on A as 
R= ((1, 2), (2, 2)]. 

Then, R is transitive, as (1, 2), (2,2) € R> (L2)€ R 
But R is not reflexive, as 1 € A but (1, 1) ER. 

and also R is not symmetric, as (1, 2) € R but (2, 1) €R. 


" E |; ' b 3 -2 i l 2 
25. A = = = 
3 2|3 2] |6+6 -3+4] |12 1 
> 1 -4 0 4 
Ace og ied Og 
1-0 -4-4] [1 -8 
^ |1241 1-7 | |13 -6 


E RE o3 s 
(x-2) (x-2)° 


1 2 e* 
fa e NN 
| zs[ are 
[^ LPC) +P’ Cole%dx = e* f(x) +C| 
OR 
1 5 1 dt 
Let ise dx - [e — 
^ 2 


[Putting x? 2 t — 2xdx = dt] 
1 +, l 

= [elg ==(e-1 

A lo A ) 

3 2 
4 1 


3 x 
4. Wehave, 
x 


= 3-x7=3-8 = x? =8. Hence, x = 3242. 
5. Since, the line is parallel to the line 
x-2 ytl z-l 
1 3 4 
D.R’s of the required line are <1, 3, 4> 


Mathematics 


Hence, equation of the line passing through (1, 2, -3) 
x-l y-2 z+3 
1 3 4 


with d.rs «1, 3, 4» is 


OR 
Vector equation of plane passing through a point 
having position vector à and perpendicular to ri is 
given by f-n=a-n 
Here à = 2i +3) + 4k and fi = 2i+ j —2k 
<. Required equationis 7.(2i+ j-2k)=4+3-8=-1 


6. Lety ER be any real number, such that f(x) = y. 
n y=3-4x 
=> 4x=3-y > x= = 


Since, for any real number y ER, there exists -I ER 


such that (a 3-a(257 Jesse ys y 


Hence, f is onto. 


3 2/3 2 
7. We have, (22) - 22 5 
dx? a 
e] te- 
= de} ax 
Clearly, degree is 2. 
['. Power of highest order derivative is 2] 


3 
d'y 
(On cubing both sides) 


OR 
We have 2 + Lys p 
dx x” Vx 
This is a linear differential equation of the form 
dy 1 ex 
—— + Py =Q, where P2 —,Q- 
de? We vx 
1 
x ——dx 
imsi a pg o ud Les 


8. Let E and F denote respectively the events that 
first and second ball drawn are black. We have to find 
P(E r^ F). 
10 9 
=, P(F|E)-— 
Now, P(E) TS (F|E) T 
By multiplication rule of probability, we have 
10 9 3 
= . =—xX— == 
P(E r^ F) = P(E) P(F|E) i 14 7 
9. Since, E and F are independent events. 
~ P(Er^ F) = P(E) P(F) a(i) 
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Now, P(E’ r^ F) = 1 - P(EU F) 
[. P(E OF) = P(E L F)')] 
= 1 - [P(E) + P(F) - P(E A F)] 
= 1 - P(E) - P(F) + P(E) P(F) 
= (1 - P(E)) (1 - P(F)) = P(E’) P(F') 
Hence, F' and F' are also independent events. 
OR 


[Using (i)] 


Since A and B are independent events, therefore A’ and B’ 
will also be independent. 
So, P(A’ A B") = P(A')P(B') = (1 - P(A)) (1 - P(B)) 

= (1 - 0.39) (1 - 0.6) 

= 0.61 x 0.4 

= 0.244 


10. The given cartesian equation is 
x+3 y-5 z+6 


2 4 2 
The line passes through the point (-3, 5, -6) and is parallel 


to vector 2i + 4j + 2k. 
Hence, the vector equation of the line is 


r--3i45j 6k +A (2i + 4j + 2k). 


11. Clearly, R = {(2, 2), (3, 5), (4, 10), (5, 17), (6, 26)} 
Domain of R = (x: (x, y) ER} = {2, 3, 4, 5, 6} 
and R is not reflexive, as 1 € N but (1, 1) ¢R. 


14 x?-2x x 
12. Let I = (zem. dx 
1 2x 1 
= *d = ^ C 
[5 a) T 14x? ulii 
[^ fefe f'oodx e e* feo c | 


13. P(B' © A) = P(A - B = P(A) - (An B) 
= 0.53 - 0.42 = 0.11 


. We have, w= xii + yọ 
4i*3j =x(i+2j)+ y(-2i4 j) 
(x-2y-4ji* Qx4 y-3)j 20 
x-2y-4=Oand2x+y-3=0 
x=2andy=-1 


Ux 


UYU 


15. Total number of possible outcomes = °C, =15 


Number of favourable outcomes = =, iC =2x4=8 
8 
Required probability = "m 


1 7 
16. Let C=A+B= 
12 -6 


Now, (-C) = |. D 6 | which is the additive inverse 


of A +B. 
138 


17. (i) (c) : Clearly, the plane for Class XI students is 
T- (i+ j+2k) =5, which can be rewritten as 
(xi+ yj+zk)-G+j+2k) =5 
=> x + y + 2z = 5, which is the required cartesian 
equation. 
(ii) (b) : Clearly, the plane for Class XII students is 
7 -(2i- j + k) = 8, which is of the form 
F-n=d 
Normal vector to the plane is ñ = 2i- j +k and its 
magnitude is | |= /2? «1? +1” - J6 
(iii) (b) : The cartesian form is 2x - y + z = 8, 
which can be rewritten as 


(iv) (c) : Since, only the point (4, 1, 1) satisfy the 
equation of plane representing Class XII, therefore C 
is the student of XII. 

(v) (b) : Equation of plane representing Class XII is 
r-(2i— jk) 8, which is not in normal form, as 
|r|z1 

On dividing both sides by 42? +1° +1? = V6, we get 


^e ah) B 


which is of the form 7-n=d 


Thus, the required distance is = units. 
V6 


18. (i) (d) : If x be the amount of increase in annual 
charges of each subscriber, then number of subscriber 
reduces to 500 - x 

Revenue, R(x) = (300 + x) (500 - x) 

= 150000 + 200x - x2, 0 <x < 500 
(ii) (a) : Clearly, at x = 50 

R(50) = 150000 + 200(50) - (50)? 
= 150000 + 10000 - 2500 =% 157500 
(iii) (c) : Since, 150000 + 200x - x? = 156400 (Given) 
=> x -— 200x + 6400 20 = x? - 160x - 40x + 6400 = 0 
= x(x- 160) - 40(x- 160) 20 — x = 40, 160 
2 
(iv) (a): 2% = 200- 2x and 2% =-2<0 
dx dx 


: dR 
For maximum revenue, "e =0 
X 
= x-100 


Required amount = 100 
(v) (b) : Maximum revenue - R(100) 
= (300 + 100) (500 - 100) = 400 x 400 = X 160000 
Class 12 


WWW.JEEBOOKS.IN 


l a 2 
19. The matrix will not be invertible if |1 2 5/=0 
2 1 1 
— 1(2-5)-a(1-10)+2(1-4)=0 
=> -3+9a-6=0 > a=1 
dx = [89029 ae 


20. Let I= Kk 


ET cos’ 2x 


= Jx{ sec 2x+sec2x tan 2x Jas 
I II 


tan2x  sec2x 
x| —— +—— 
2: 2 


l 2 l 2x+ 2 
-( oglsec xl og |sec z tan aec 


-— 5 (tan 2x + sec 2x) - T log sec? 2+ sec Zetan 2 +C 


OR 
»" =| cos x 


Let I= = dx 


1+tanx cosx+sinx 
2cos x 
oe 
zd (cosx * sinx)* (cosx —sinx) 4 
2 (cos x *- sin x) 


|J: fax+ +i jess uj 
cos x t sin X 


x l 
- 2 55 ee ee 


21. Here, y = x* - 68 + 13x? - 10x +5 ...(i) 
Differentiating (i) w.r.t. x, we get 


d 
E) = Ax? —18x? 4-26x —10 
dx 
dx 


Hence the equation of the tangent to (i) at (1, 3) is 
y-3z2(x-1)2y-2x-*1 


(2) =4-18+26-10=2 
(1, 3) 


22. Let us draw the graph of given lines, as shown below: 


Mathematics 


Required area (shown in shaded region) 


=| y dx x=; (8 y. 
: 8 
Ares] ZI Eo. 
2| 2 , 2 2 2 
192 


1 1 
= 5[(160+56)—(10+14)] = 716 24) = > 


= 96 sq. units. 


23. Given, P(A)-- .P()- cand P(A UB)=. 
Clearly, P(A A B) = E PLA) + XB) - P(A v B) 
3,8 $ 3456 ] 
8 8 4 8 4 
Also, we know that P(A’ A B) + P(A A B) = P(B) 
[As A' A B and A A B are mutually exclusive events] 


P(A' ^ B) = P(B) - P(A A B) = 717 == 
Now, P(A|B)-P(A’|B)= P(AnB) P(A’OB) 
P(B) P(B) 


_1/4 3/8 3 64 6 

5/8 5/8 32 25 25 
OR 

Since, E and F are independent events. 

P(E A F) = P(E) P(F) 

= P(E|F) = P(E) and P(F|E) = P(F) 

Now, P(E U F) = P(E) + P(F) - PEA F) 

=> 0.520. + P(F) - 0.3 P(F) 

=> P(F(1-03)-05-03— p(p)- _2 


P(E | F) - P(F | E) = P(E) - P(F) 
2 3 2 1 
= 0.3 = = 
7 10 7 70 
( 1 | as )_%_4(% 
24. sin (z) 3sin B P (z) 
—3n 
= — — [1 = — 
4 4 


42] 4 


that of sin ! 5 ae 
2 3 


25. Let E = the event of A speaking the truth 
and F = the event of B speaking the truth 
Then, PE) = = and P(F)=— = — 

100 5 100 10 
Required probability = P (A and B contradicting each 
other) 


= P(EF or EF)=P(EF)+P(EF) 


- Principal value of sin ! (+) =" and 
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= P(E): P(F)+ P(E): P(F) 
[. E and F are independent events] 
= P(E) - [1 - PO] + [1 - P(E)] POR) 
-3(1 9 eG 3i 9 21 42 
5 10 5/10 50 100 
Thus, A and B are likely to contradict each other in 4296 
cases. 


26. We have, x? + y? = sin(x + y) 
On differentiating both sides w.r.t. x, we get 
d 
3x? +3y" wy =cos(x+ y)— (x+ y) 
dx dx 


= sec y)(14+ = } 
dx 


d 
=> ax? 35? Nc dm cos(x + y)+cos(x+ y) a 
dx dx 


dy 


=> 3y? D aue = cos(x + y) - 3x 
dx dx 


> Oy —cos(x+ »] = cos(x + y) - 3x 
x 


E dy _ cos(x-- y) - 3x? 

dx 3y’—cos(x+ y) 

27. The given | lines are parallel. 

Here, à, =it jd, =2i-3k and b =i-2j+3k 
Now, d, —4, =(21— 3k)— sj) =i-j- 3k 


bx (a, —a,) = i(6+3)— j(-3-3)+k(-1+2) 


=9i1+6j+k 
|b |= JP +(-2)? +3? = V1+4+9 =V14 
|b x Gi, -à)| = Site 


Shortest distance = | 5 | 


ue He ZI = E units 


d 
28. We have log (2 - ax + by 
dx 


d 
> - ng y uu. dy = e™ e dx — e P dy = e% dx 
* by eX 
> ue +C, [Integrating both sides] 
— a 
which is the required solution. 
d OR 
We have (x+y)? =1 E 
dx 
i 3 dy du 
etxt+y=u>1+ cu 
du 1 du 1 l+u 
i -l= = +1= 
(i) becomes, dx " — de 2 
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i 1-1 
— pa du= jarc = I~ du=x+C 
=> u-tanl(u)-x4C 
=> (x+y) -tan (x+y)=x+C 
=> y-tan !(x + y) = Cis the required solution 
T 
29. Let I= m. 
o Secx + tanx 
e eg TS dx (i) 
oltsinx 
aJe (ie x)sin(T — x) 
1+sin(m— x) 
* (t — x)sinx 
=> [= [——— dx (ii) 
l+sinx 


nb (i) and (ii), we get 


T s á 
2J- j T sinx Jase zí sin x(1—sinx) 


ol*sinx 25 (1+ sin x)(1—sin x) 
x psinx sin? x n; sinx sin? x 
—I- J s dx—I- Í oo dx 
25 cos” x 2* Cos x cos” x 


n 
- 7] (tanxsecx — tan? x) dx 
0 


T 
=" [tanxsecx - (sec? x-1)|dx= 


n 

—[sec x — tan x  x]y 
2 

0 


T T 
=e Roo an a etam 0) 


2 

T T m T 
=—[-1-0+7]-—[1-0+0]=-— + — -— 

2 2 2 2 

2 

T T 
-——-—mn--(r-2 

; = ) 
30. We have, f: R, — [4, o) defined by f(x) = x? + 4. 
(i) Let Xp X, € R, s.t. f(x,) = f(x.) 

2 4-2 "RENE, 
=> x t4=x +45 x7 =x; 
> x =x, (Ce x, X, € R) 


— fis one-one 

(ii) y = f (x), where y € [4, œ), i.e., yz 4 
> xX +4=y>x= y-4 

Now, x is defined if, y-420and fy—4 eR, 


Thus, for each y € [4, œ), we have x=./y—-4 ER, 
2 

such that f(Jy-4)-(Jy-4) +4=(y-4)+4=y 

=> fis onto. 


^. fis one-one and onto. 
— fis bijective function 
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31. Given that, f(x) = x? - 6x? + 9x + 15 
> f'(x) = 3x" - 12x + 9. 
For local maxima or minima, we must have f'(x) = 0. 
Now, f'(x) 20 = 3(2- 4x + 3) 20 
=> 3(x-3)(x-1)=0 
=> x=30rx=1 
Case I: When x = 3 
In this case, when x is slightly less than 3 then 
f'(x) is negative and when x is slightly more than 3 
then f'(x) is positive. 
Thus, f’(x) changes sign from negative to positive as x 
increases through 3. 
So, x = 3 is a point of local minima. 

Local minimum value = f(3) = 15 
Case II: When x= 1 
In this case, when x is slightly less than 1 then f'(x) is 
positive and when x is slightly more than 1 then f'(x) 
is negative. 
Thus, f’(x) changes sign from positive to negative as x 
increases through 1. 
So, x = lisa point of local maxima. 

Local maximum value = f(1) = 19. 


OR 

Given, ftx) = x* 

— feo = eX logx 

> f'(x)=e V8. e log x) =x*(1+log,x) (i) 

x 

(a) f(x) is increasing 

=> f'(x)20 => x*(1 + logx) 20 [From (i)] 
=> (1+ log,x) 2 0 [^ x* > 0 when x > 0] 


=> loggx2-1-2xzel-xe s] 
e 


^o f(x) is increasing on E ) 
e 
(b) f(x) is decreasing 


> f'(x)<0 => x*(1 + log,x)<0 


=> (1 +logx)<0 [- x*» 0] 


1 
=> logx«<-lox<e'>0< ssl > ZI 
e 


^ f(x) is decreasing on (o J 
e 


- : 1 ; 
Hence, f(x) is increasing on È =) and decreasing 


e 
on (o 1 
e 


Mathematics 


32. We have, cos (2) a 


x 

= E =cos'a = dy=cos 'adx (i) 
x 

Integrating (i) both sides, we get 


E 


J dy 2 cos ! a [dx > y = x cos 
When x=0,y=1> 1=C 


Thus, particular solution is y = x cos 


PESI 


> (y-1l)=xcosla => os a- (2) 
x 
=> a- cs (2) 
x 


33. Given, y = x* 

Taking log on both sides, we get log y = x* log x 
Again, taking log on both sides, we get 

log (log y) = log(x* log x) 

— log (log y) = log x* + log (log x) 

=> log (log y) = x (log x) + log (log x) (i) 
On differentiating (i) both sides w.r.t. x, we get 


1 1 dy | 1 | b. d 
-—-=|x-—+logx-1]+ = 
logy y dx x logx x 


— : LA log x+ 
ylogy dx xlogx 

> D eens, 1+logx+ l 
dx xlogx 


=x logx“"]|1+logx+ 
xlogx 
34. Given, a, p are the roots of ax? + bx + c = 0, 
therefore ax? + bx + c = a (x - a) (x - p) 
Since f (a) is continuous at x = a, therefore 


f(o)- lim TUO 
+ fue lim (cesse 


xa (x— a)? 


STi [ssec Da p) 


x0\ a^(x- a (x- BY? 
2 
- 7 (a-p) (i) 
—b 4 c 
Now (a -B= (a+ ^ -4op -( A) 
a a 
E b? — 4ac 
P 
b? — 4ac 


From (i), we get f(a) = 
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OR 
Consider, lim f(x) f(0) 
x0 


1/8 1/8 
256 - 7x)? -256 
— lim f(x)-- lim a = i 
x0 x20 (5x+32) —32!/^ 
(256—7x)/* —256"" 
dis (236-7) - (256) 
x20 — (5x4.32)/5 -3215 
(5x 4-32)- (32) 


x(—7x) 


35. Equation of parabola is y? = 4ax 
Its axis is y = 0 and vertex is (0, 0) 
2a 
Required area ABCDA = | ydx 


a 


2a 
=2Va | Vx dx [. y» 0] 
- ada 2LeP T" 
=2Va -Lea - ^ 


= ; Vala? (23 -1)] 


4 
7 5 a [2/2 — 1] sq. units 


36. Given problem is 
Maximize Z= x + y 
Subject to the constraints, x 2 0, y 2 0, 2x + 5y € 100, 


A aus 

>+- < < 

25 AO < 1 > 8x + 5y € 200 

Let us convert the system of the inequations into 
equations. 


l :2x + 5y = 100 and 1, : 8x + 5y = 200 
4 
Both the lines intersect at x25) 


The solution set of the given system is the shaded 
region OABC. 
The coordinates of corner points O, A, B, C are (0, 0), 


(25, 0), & 2 Jand (0, 20) respectively. 
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Corner Points Value of Z=x+y 
O(0, 0) 0 
A(25, 0) 25 
50 40 l 
B| —,— 30 (Maximum) 
3 3 
C(0, 20) 20 


50 4 
So, Z = x + y is maximum when Bees and yc 


OR 
Let us convert the given inequations into equations 
and draw the corresponding lines. 
We have, 3x + 5y = 15 and 5x + 2y = 10 
i.e., * LJ =1and 42-1 
MES 2 5 
As x 2 0, y 2 0, solution lies in first quadrant. 


Here, B is the point of intersection of the lines 


20 45 
3x + 5y = 15 and 5x + 2y = 10 i.e., a=(%, £) 


20 4 

We have points A(2, 0), »(3. 5) and C(0, 3). 
Now, value of Z = 5x + 2y at these points are given 
below: 
Z(O) = 5(0) + 2(0) 2 0 
Z(A) = 5(2) + 2(0) = 10 
zi -s( }+2{ = }=10 

19 19 
Z(C) = 5(0) + 2(3) = 6 
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Thus, Z has maximum value 10 at two points A(2, 0) 


and (25, 5| 
19 19 
37. The line joining the given points 
P(1, 4, 2) and Q(2, 3, 5) has direction ratios 
«1-2,4-3,2-5»ie,«-1,1,-3» 
The plane through (1, 2, 1) and perpendicular to the 
line PQ is -1(x - 1) + 1(y -2) - 3(z- 1) 20 
=> x-y+3z-2=0 
x+3_ y-5_z-7 
= -1 -l 


Now, direction ratios of line 
2, -1, -1. 
Since 2(1) + (-1) (-1) + (3) (-1)=24+1-3=0 
Line is parallel to the plane. 
Since, (-3, 5, 7) lies on the given line. 
Distance of the point (-3, 5, 7) from plane is 
i REO 


Vv1+1+9 


11 
— d = —— = 411 units. 


Ju 
OR 


+2 +1 —3 
a is the given line ...(i) 
3 2 6 
Let P(-2, -1, 3) lies on the line. 
The direction ratios of line (i) are 3, 2, 6 
3 


7 


are 


2 6 
The direction cosines of line are PE 7 


Equation (i) may be written as 
(ii) 


Coordinates of any point on the line (ii) may be taken 


as 
2 
cd Sed sad 
7 7 7 


2 
Let Qz ay 2,—r ij 
7 7 7 


Given |r|=2, 2 r=2 
Putting the value r, we have 


-8 -3 33 
e (3.2.2 


3 -5 
38. We have, A= s | 


—4.342.(-4) —4-(-5)+2-2 
Given f(x) = x? - 5x - 14 
= A2 
= f(A) = A*-5A - MI, 


29 -25 3 —5 1 0 
- -5 —14 

—20 24 EN. 0 1 

29 -25] [15 -25| [14 0 
“|90 24| |-20 10| l0 14 


29-15-14 25—(-25)-0 00] 5 
B 24-10-14 | lo O| 


_[3-34+(-5)-(-4) 3405052] [29-25 
7 "esp. 24 


—20-(-20)-0 
= A*=5A+ 141, (i) 
A?= AA? = A(5A + 141.) (Using (i)) 

= A(5A) + A(14L) = 5AA + 14(AL) 

= 5A? + 14A 2 5 (5A + 14L)) + 14A 
(Using (i)) 


3 -5 0 1 0 
= = + 
39A + 70L 39| 4 2 0 1 


117. —195 70 0 187 -195 
= + — 
-156 78 0 70 —156 148 
OR 
The given equations can be written as 


E sb 
enne Den] 


Now, on premultiplying the above matrix equation by 
A7, we get 

(A-1A)X = A-1B 

=> X=A'B ...(i) 


2 5 2. —5 
NowasA- ,|A| = -11 and adj A = 
3 2 -3 2 


gis apud um 
Teri D 


OOO 
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N x 1 |2 -5||1 Us . 
OW, er 3 2 7 [Using (i)] 
x 1 | 33 x 3 
= — => = 
y| 11)-11 y -1 
Hence x = 3 and y= -1. 
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Self Evaluation Sheet 


Once you complete SQP-10, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Relations and Functions / Relations and Functions 
Matrices 


Integrals / Integrals 


Determinants 
Three Dimensional Geometry / Three Dimensional Geometry 


1 
2 
3 
4 
5 
6 Relations and Functions 
7 Differential Equations / Differential Equations 
8 Probability 
9 Probability / Probability 
10 Three Dimensional Geometry 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Relations and Functions 


Integrals 

Probability 

Vector Algebra 

Probability 

Matrices 

Three Dimensional Geometry 4 

Application of Derivatives 4 

Determinants 2 
20 Integrals / Integrals 2 
21 Application of Derivatives 2 
22 Application of Integrals 2 
23 Probability / Probability 2 
24 Inverse Trigonometric Functions 2 
25 Probability 2 
26 Continuity and Differentiability 2 
27 Three Dimensional Geometry 2 
28 Differential Equations / Differential Equations 2 
29 Integrals 3 
30 Relations and Functions 3 
31 Application of Derivatives / Application of Derivatives 3 
32 Differential Equations 3 
33 Continuity and Differentiability 3 
34 Continuity and Differentiability / Continuity and Differentiability 3 
35 Application of Integrals 3 
36 Linear Programming / Linear Programming 5 
37 Three Dimensional Geometry / Three Dimensional Geometry 5 
38 Matrices / Determinants 5 

Total 80 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
<))UESTION 


(APER 


BLUE PRINT 


sa 11 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i etn ii (2 arks) (3 RE (5 iai Total 
1. Relations and Functions 3(3) - 1(3) - 4(6) 
2. Inverse Trigonometric Functions — 1(2)* — — 1(2) 
3. Matrices 2(2) - - - 2(2) 
4. Determinants 1(1)* 1(2) - 1(5)* 3(8) 
5. | Continuity and Differentiability - (2) 2(6)* = 3(8) 
6. Application of Derivatives 1(4) (2) 1(3) - 3(9) 
7. Integrals 2(2)* 1(2)* 1(3)* = 4(7) 
8. Application of Integrals — (2) 1(3) - 2(5) 
9. Differential Equations TCT)* (2) 1(3) - 3(6) 
10. | Vector Algebra 3(3)* 1(2)* = — 4(5) 
11. | Three Dimensional Geometry 4(4)* = = 1(5)* 5(9) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability 1(4) 2(4) - - 3(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 


# Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 

1. Tt consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 
3.  Section-II contains 2 case study-based questions. 

Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


-3 
5 |, then for what value of A, A^! will exist? 
3 

OR 


Find the values of x for which 


2. Show that the function f: R  R, given by f(x) = |x| is neither one-one nor onto. 


3. Find the direction cosines of the perpendicular from the origin to the plane r.(2 i-3 j — 6k) =5. 
OR 


Find the equation of plane passing through the point (1, 2, 3) and the direction cosines of the normal as l, m, n. 


0 
4. Check whether the matrix A= f 


1 
j| is a symmetric matrix. 
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11. 
12. 


13. 


14. 


15. 


16. 
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E 1 5 
Evaluate : [sees nee s 
x 


OR 


Evaluate : eem 
sin(x +a) 


Find the number of bijective functions from set A to itself when A contains 106 elements. 
If @=2i+j+3kand b-3i45j-2, then find |áxb |. 
OR 


Find the value of so that the vectors 2i — 4j +k and 4i— 8j 4- Ak are perpendicular. 


T/2 
Evaluate : J cos 2x dx 
T/4 


Write the direction cosines of a line parallel to z-axis. 


3 
diy d, 2]5 

Determine the order and degree of 2 = 1+ (2) : 
x 


d 
Find the integrating factor of the differential equation E - (secx) y = tanx. 
x 


Let à and b are non-collinear. If ¢= (x—2)a+b and d - (2x 4 Dá —b are collinear, then find x. 
Find the equation of the plane with intercept 2, 3 and 4 on the x,y and z-axis, respectively. 
2x:x >3 


Let f: R  R be defined by f (x) = 1x^ :1« x $3. Find f(- 1) + f(2) + f (4). 
3x XS 


The equation of a line is 5x - 3 = 15y + 7 = 3 - 10z. Write the direction cosines of the line. 


Find the projection of the vector 7+37+ 7k on the vector 27-374 6k. 


3 4 
If A= l ; ; then find A +A’, where A’ is the transpose of matrix A. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


Ajay wants to construct a rectangular fish tank for his new house that can 
hold 72 ft? of water. The top of the tank is open. The width of tank will be 
5 ft but the length and heights are variables. Building the tank cost € 10 per 
sq. foot for the base and X 5 per sq. foot for the side. 

Based on the above information, answer the following question : 


(i) In order to make a least expensive fish tank, Ajay need to minimize its 
(a) Volume (b) Base (c) Curved surface area (d) Cost 
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18. 


19. 


20. 


21. 
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(ii) Total cost of tank as a function of h can be represented as 


(a) c(h) = 50h - 144 - 720/h (b) c(h) 2 50h - 144 h - 720 I? 
720 

(c) c(h) =50+ 144 h + 720 h? (d) c(h) =50 h + 144 + Fa 
(iii) Range of h is 

(a) (3,5) (b) (0, ce) (c) (0,8) (d) (0,3) 
(iv) Value of h at which c(h) is minimum, is 

(a) 14.4 (b) 4/123 (c) 14.5 (d) 12.5 
(v) The cost of least expensive tank is 

(a) X 500 (b) € 502.04 (c) € 523.47 (d) % 600.05 


A night before sleep, grandfather gave a puzzle to Rohan 
and Payal The probability of solving this specific puzzle 


1 1 
independently by Rohan and Payal are » and A respectively. 


Based on the above information answer the following : 
(i) Probability that both solved the puzzle, is 


1 1 
(a) d (b) F 
1 5 
(c) 6 (d) 6 
(ii) Probability that puzzle is solved by Rohan but not by Payal, is 
1 1 3 1 
(a) B (b) 6 (c) z (d) 5 
(iii) Find the probability that puzzle is solved. 
1 1 2 
(a) z (b) 3 (c) 3 (d) = 
(iv) Probability that exactly one of them solved the puzzle. 
1 1 1 
(a) r (b) 5 (c) 6 (d) = 
(v) Probability that none of them solved the puzzle. 
1 1 2 
(a) 3 (b) B (c) : (d) None of these 


PART -B 

Section - III 
Find the area enclosed by the line y = 3x, the x-axis, and the ordinates x = 1 and x = 4. 
Find the principal value of cos | (3). 2sin ! (=) : 


OR 
Find the two branches other than the principal value branch of tan^!x. 


A coin is tossed and then a die is thrown. Find the probability of obtaining a '6' given that head came up. 
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1 3 
IfA= , then find Av}. 
3 10 


3 


1 
Evaluate : J———s x 
1 x(1 + log x) OR 


2 
Evaluate : lk Te (: 4 z) dx 


dy 


dy _ 
ee 


If y = cotx, then show that 
y x w tha pm 


t2y 


Find the order and degree of the differential equation given by 


x? y 3 
2x? 3y dy 020 
dx 


Find the point at which the tangent to the curve y= ,/4x — 3 — 1 has its slope - 


A couple has 2 children. Find the probability that both are boys, if it is known that 
(i) one of them is a boy, 
(ii) the older child is a boy. 


If A, B, C have position vectors (2, 0, 0), (0, 1, 0), (0, 0, 2), show that AABC is isosceles. 
OR 


If axb=éxd and axé=bxd, then show that (a—d) is parallel to (b-2) , it is being given that ázd 


Section - IV 


Find the equations of tangent and normal to the curve 2x? 3? - 5 = 0 at (1, 1). 


Nd 
Show that the family of curves for which the slope of the tangent at any point (x, y) on it is Ln is given 
by x? - y? = Cx. 2n 


sin(a+1)x+sinx 


x , x«0 
Determine the values of a, b and c for which the function f(x)= C , x=0 may be 
continuous at x = 0. Vx c bx? — x -— 


OR wx 


If V1 — x? Eus — a(x — y), then prove that o. E 


dx 1-x? 


Find the area bounded by the curve y = sinx between x = 0 and x = 2m. 


Let P be the set of all the points in a plane and the relation R in set P be defined as R = {(A, B) e Px P | 
distance between points A and B is less than 3 units]. Show that the relation R is not an equivalence relation. 
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Evaluate : [=k 
0 14-cos^x 


OR 


3 
Evaluate : fi x? —2x|dx 


1 2 
If x = a(cos 20 + 20 sin 20) and y = a(sin 20 — 20 cos 20), then find 2 at0- e 
dx 


Section - V 


Solve the following problem graphically. 
Minimize Z = =<! + ee 
1000 1000 
subject to constraints : 
0.1 x + 0.05 y < 50 
0.25 x + 0.5 y 2 200 
x y2z0 


OR 


Solve the following problem graphically. 
Minimize Z = 150x + 200y 

subject to constraints : 

6x * 10y 2 60 

4x + 4y < 32 

x,y20 


The management committee of a residential colony decided to award some of its members (say x) for 
honesty, some (say y) for helping others and some others (say z) for supervising the workers to keep the 
colony neat and clean. The sum of all the awardees is 12. Three times the sum of awardees for helping others 
and supervision added to two times the number of awardees for honesty is 33. If the sum of the number 
of awardees for honesty and supervision is twice the number of awardees for helping others, using matrix 
method, find the number of awardees of each category. 


OR 


2 3 4 
If A=|1 -1 0], then find A !. Hence, solve the system of equations 2x + 3y + 4z = 17; x - y 2 y + 2z - 7. 
0 1 2 


Find the shortest distance between the lines 

x-l y-2 z-3 x-2 y-4 z-5 

y p up NU 5 
OR 


If the points (1, 1, p) and (-3, 0, 1) be equidistant from the plane 7 -(3i-- 4j 125) £13 - 0, then find the 
value of p. 
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« SOLUTIONS > 


1. We know that A^! exists if |A| # 0. 


2 à -3 
0 2 5|2022(6-5)41(5.6) 20 
1 1 3 
=> 2+51+640 => 5X2-8 
—8 
> AÀz— 
5 
OR 
We have, 3 -x*=3- 8 > x7=8 
> x= 42/2 


2. Since, f(1) = f(-1) = 1, therefore f is not one-one. 
Also, Range (f) = [0, œ) + R, therefore fis not onto. 


3. The perpendicular from the origin to plane 
7.(20-3j- 6k) =5 is along the vector 27 -3j — 6k. 
"ME CUN TEE. S 
V 44-9436" V4+9+36 /4+9+36 


[2 23-6 
Ut 7?7 
OR 


Equation of plane passing through (1, 2, 3) having 
direction cosines of normal as l, m, n is 

l(x - 1) * m(y-2) + n(z-3)- 

=> Ix+myt+nz=1+2m+3n 


Its d.c’s are 


1 0 


A is a symmetric matrix. 


4. Since, A’ T ^ 


z 1 
5. We have j(5 +2 meret 
x 


= 5f x°dx 2 [x dx — 7) xdx+ [x Pax + 5fŻdx 


x4 x x2 x? 
=o PONES z tag ^ lglxl* C 
4 
1 
.» 01 m x +5log|x|+C 
4 4x4 2 
OR 
sin(x —a) 
Let [2| ————— 
: leon 


Putx+a=t>x=t-a>dx=dt 


t—2 
l= == sin( a) ji 
sint 
po cost sin2a 


sint 


dt 
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Z f sint cos2a f cost sin2a 
sint sint 
= cos 2af dt — sin2a| cott dt 
= tcos2a - sin2a log|sint| + C 
= (x + a)cos2a - sin2a log|sin(x + a)| + C 


6. The total number of bijections from a set 
containing n elements to itself is n! 
Hence, required number = (106)! 


Tj k 
7. Wehave,a@xb=|2 1 3 
3 5 -2 
^ ^ ^ ^ ^ ^ 
= i(-2-15)-(-4-9)j + (10 — 3) k 2 -17i - 137 & 7k 
Hence, |à x | = (217? + (13? (73. = 4507 
OR 
The given vectors will be at right angles if their dot 
product vanishes, i.e., 
Qi - 4j - k)- (4i - 8j + Ak) =0 
=> 8+32+A=0>A=-40 


T/2 PTS Tn/2 
8. Wehave, I = i cos 2x zl | 
n/4 2 n 


x. 2 2 
9. We know that, two parallel lines have same set 


of direction cosines. Therefore, required direction 
cosines are the direction cosines of Z-axis, i.e., 0, 0, 1 


10. The given differential equation can be written as 


Clearly, it can be observed that order of differential 
equation is 2 and degree is 2. 
OR 


=tanx, 


which is a linear differential equation of the form 


d 
KZA +Py=Q 
dx 
Here, P = sec x and Q = tan x 
IB ol Pa = JUS dx — es [secx + tan x| 
= secx + tanx 
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11. Given, é 2 (x2) a+b, d (2x 1) á- b are 
collinear, therefore ¢ 2 md 

=> (x-2)ü-«b-2m(Qx4)à-b) 

=> m--l 

and mQx e 1) o x-22 -2x- 1o 3-2 x 


12. Here, a = 2, b = 3 and c = 4 


Required equation of plane is Sis 


=> 6x+ 4y + 3z= 12, 
which is the required equation of plane. 
13. Clearly f(-1) = 3(-1) = -3 ; 
ae = (2)? = 4 and f(4) = 2(4) = 
. fi-1) + f2) + f(4) =-3+44+8=9 


14. The given equation of line can be written in 


standard form as 
10| z 3 
10 


(-i sr 


+751, 
4 


3 7 3 
x yr 
zs 25 1 d 
1 1 1 
5 15 10 
3 7 3 
x yt 
ES —^ 15.. 10 
6 2 -3 
Thus, d.r.'s of given line are 6, 2, -3. 
Hence, d.c.'s of given line are 2 od 
77 7 
15. Let à 14 3j - 7k and b = 2i -3j + 6k . 
"E 
Now, projection of à on b — LI 
| G43j+7h): (2i-3j+6k) | 2-9442 E 
[22 *(-3) 46 24449436 7 


3 4 3 2 
16. We have, A= 5 5 therefore A’ = 


4 3 
sew? LP fe 6 
> AtA Ce ahd ay ed 


17. (i) (d) : In order to make least expensive tank, Ajay 
need to minimize its cost. 

(ii) (d) : Let / be the length and h be the height of the 
tank. Since breadth is equal to 5 ft. (Given) 

Two sides will be 5/1 sq. feet and two sides will be 
lh sq. feet. So, the total area of the sides is (10 h + 2 1h)ft? 
Cost of the sides is X 5 per sq. foot. So, the cost to build 
the sides is (10h + 2Ih) x 5 = X (50h + 10Ih)) 

Also, cost of base = (5 I) x 10 2 X 501 
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Total cost of the tank in X is given by 
c=50h *101h +501 
Since, volume of tank = 72 ft? 


5lh =72ft? .. aes 


5h 
«osos 10 (2 )nas0(22) 
720 


=50h+ 144 
+ F 


(iii) (b) : Since, all side lengths must be positive. 
<. h»0and de 20 
5h 
. 72 
Since, a > 0, whenever h > 0 
Range of h is (0, eo) 

c 

(iv) (a) : To minimize cost, — = 0 


dh 
720 
> 50-45 =0 
h 


=> 50k? =720 > k? =14.4 > h=+J144 
= /144 


(v) (9) : ~. 
c(V144) 2 50./14.4 +144+ 


=100x 414.4 +144 
& 523.47 


18. Let E, be the event that Rohan solved the puzzle 
and E, be the event that Payal solved the puzzle. 
Then, P(E,) = 1/2 and P(E,) = 1/3 
(i) (c): Since, E, and E, are independent events 
*. P(both solved the puzzle) = P(E, A E;) 
1 1 1 

= P(E,) - P(E») = —x—--- 

(Ei) - P(E;) ara 
(ii) (d) : P(puzzle is solved by Rahul but not by Payal) 
= P(E ,)P(E,) (: JE = 
eo Sa S2- 
(iii) (c) : P(puzzle is solved) = P(E, or E;) 

= P(E, U E) = P(Ej) + P(E,) - P(E, ^ Ej) 

1,1 1 4 2 
T 
236 6 3 

(iv) (b) : P(Exactly one of them solved the puzzle) 

= P(E, and E ) or (E, and E,) 

-2P(Ej^Ej*P(EnE) 

= P(E,) x P(E ,) + P(E,) x P(E) 


[~ height can not be negative] 


Cost of least expensive tank is given by 
720 


V14.4 


—xX-4+-x- [: P(E ,)=1- P(Ej)] 
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(v) (b) : P(none of them solved the puzzle) 
"m E = 1 2 1 
= P(E,'^E,) = P(E) P(E) = oe 
19. Area enclosed by line y = 3x, x-axis, x = 1 and 
x = 4 is shown in figure. 


4 
Required area = Í 3x dx 
1 


- Es] ies 
a ee 


3 45 
= — X 15 = — = 22.5 sq. units 
2 2 


20. Principal value of cos! (+) is x 


Principal value of sin! 5B is EJ 


Principal value of cos^! EJ +2sin—! EJ 


-upct pan nn 
3 6 3 3 3 


OR 
We known that, principal value branch of tan^!x is 


C) 


Other two branches are 


T 

. ( 3n =) ( =) 

i.e., ; and | —, : 
2 2 2 2 


21. The sample space S associated to the given random 

experiment is given by 

S = ((H, 1), (H, 2), (H, 3), (H, 4), (H, 5), (H, 6), (T, 1), 

(T, 2), (T, 3), (T, 4), (T, 5), (T, 6)} and 

Let the event B = {(H, 6), (T, 6)} and 

A = {(H, 1), (H, 2), (H, 3), (H, 4), (H, 5), (H, 6)} 
Required probability = P(B | A) 


1 

 P(AnB) ij? 1| 

|. KA 6 6 
12 


1 3 
22. Let A= 
3 10 


~ |A|210-9-120 


So, A~! exists. 


10 -3 
Now, adj A= P 


Mathematics 


1 1 . 10 -3 
=> A =—(adj A)= : 
|A] 3 1 
3 
1 
23. [= | —— —7; 
lee 
Putl+logx=t => Edi 
x 
When x = 1, t= 1 and when x = 3, t= 1 + log3 
Pelee jy 
ste po 
| £t 
1+log 3 
7 a xs B 1 il- log3 
[=] [ditleg3 | 1+log3 
OR 


1 1 
ne^ 2n | T 2m |. T 
2 4 4 

ale J 1 m 

4 2^ * 4 


d 
24. We have, y= cot x => Es = — cosec? x 
x 


> D cds > SAS 
dx dx 
Differentiating w.r.t. x, we get 
2 2 
FE 


dy _ a 
x dx dx? 


dx 


+2y 


25. We have, 


5x b 


Expanding along C}, we get 


2 2 
3| 4x? 2:24 Ted BT 
dx dx dx 


2 2 
— ay 2 ea (2r) —15xy 2 =0 
d dx 


x? 


Now, highest order derivative is E So, its order is 2 


2 
and degree is 1. dx 
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26. Slope of tangent to the given curve at (x, y) is dy dy -2x 
=j “ 6y—=-4x => = 
B TE T 2 dx dx 3y 
mu 2 " 4% 73 Now, (2) = A - - = slope of the tangent at 
The given slope is —. * /(1,1) 
MESE (1,1). 
2 2 ^. The equation of the tangent at (1, 1) is 


So, 


Jie 3 


Now, y= 44x - 3-1 


So, when x = 3, y = J4(3) - 3 - 1-22 


Thus, the required point is (3, 2). 


27. Let B(i = 1, 2) denote the i child is a boy and 3 

G,(i = 1, 2)denote the i'^ child is a girl respectively. yide 2 (x-1) 

Then sample space is, ^ 2y-223x-3 => 3x-2y-1-0 
S = (B,B,, B,G,, G,B,, G,G,} 

Let A be the event that both are boys, B be the event 

that one of them is a boy and C be the event that the 


y-1=-Ż(x-1) => 3y-3=-2x+2 
n 2x+ 3y-5=0 
3 
Now, the slope of the normal at (1, 1) is a 


The equation of the normal at (1, 1) is 


Hence, the equations of tangent and normal are 
2x + 3y - 5 = 0 and 3x - 2y - 1 = 0 respectively. 


older child is a boy. —-— " dy x^. y? 
A = [BB], B = (G,B,, B,G,, B,B,} us yt m 
C= {B,B,, B1G5] => AQB = {B,B,} and ANC = {B,B,} It is homogeneous equation. 
(i) Required probability = P(A|B) Bons j dy dv i 
tt = —— = y + x—, wege 
_PAnB) 1/4_1i utung y = vx an die v dx weg 
P(B) 3/4 3 dy xb yx 1442 
(ii) Required probability = P(A|C) = — = 
O P(AAC)_ 1/4 _1 dx 2vx s 
P(C) 2/4 2 ET LIT LI at 
28. We have, AB = PV. of B- PV. of A ee ad 
p A ee i TENEO 2vdv dx j 2vdv j2 
= AB=(0it j+0k)—(2i+0j+0k) 2 2i j40 => =— > --j[— 
(Oi + j-* 0k) - Gi c 0j c 0k) = 22i j i a vum " 
- AB- |AB|- 4-2). 412 0? - s => log |? - 1| =-log|x| + logC, 
BC - PV. of C - PV. of B = log [(v^- 1)x| = log C, 
> (y -x)=Cx > xX -y = Cx, where C = -C 


=> BC=(0i+0j+2k)—(0i+ j+0k)=0i— j+2k 


uu 31. Here, f(0) = c 
BC = [BG] - 40? - (-3? +27 - Js LH.L.atx-0 


Since, AB = BC, therefore, AABC is isosceles. Hafin sin(a -- 1)x - sinx 
OR x0 xo i 
Given, àxb 2éxd and áxé-bxd Sim (seine :3j 
Now, (à —d)x(b —c) xc» x x 
aes, B . j . 
= (àxb) - (dxb) -(áxc) 4 (d xc) - lim PEDE an4 lim = 
"M ; x0 (a+ )x x0 
MEM [By distributive law] _ RET 
= (4xb)+(bxd)—(@xc)—(€ xd) =0 RH.L.atx=0 
= (ü-d)x(b-c)-0 > (à-d)||(b c) | —oYeebxh- Mx 0 VxfVitbx -1) 
X 5 E N lim. f(x) = lim —— ——7——— - lim ——————— 
[Here |á-d|z0 and |b-c|z0as ázdand b zc]. = x0" x We xo — bx4x 
29. We have, 2x2 + 3? - 5-0 "7 a EE Nl bx +1 
Differentiating both sides w.r.t. x, we get x0* bx Alc bx-41 
Ax «6x. Lg Sie 
m P i x0* bx( X14 bx +1) 
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1 1 1 
ie 
xoot Vl+bx+1 V14+1 2 


Now, fis continuous at x = 0 if 


lim f(x)= f(0)= lim f(x) 
x0 x—0* 
OP 1 
ie.,ifa+2=c= 5 >a= 2 and c= 2 
Hence, for f (x) to be continuous at x = 0, we must have 


3 1 
@= yu m b may have any real value. 


OR 


We have, V1—x? +1-y* =a(x-y) 


Let x = sin A, y= sin B 


V1-sin? A - J1—sin? B — a(sin A —sin B) 


=> cos Á + cos B = a(sin A - sinB) 


(==) (=) 
= 2cos cos 
2 2 
(== 
= 2acos 


e) 


=> cot| —— |2a— ——— -cot a 
2 2 


(4 
— cos 


=> A-B=2cot!a 

> sin’ x- sin“! y = 2 cot a 

Differentiating w.r.t. x, we get 
1 1 dy_ 


dy J4l-y 


> = 
Vl-x? fl—y? dx dx 41-x? 
32. The given curve is y = sinx 
x 0 | m2 | 3n | m2 | 
y-sinx 0 1 0 -1 0 


and -1 < y = sinx < 1 


Graph between x = 0 and x = 7, x = T and x = 27 
has equal area above the x-axis and below the x-axis. 


2n 
J sinxdx =2(area OAB) = 2|sinzdi 
0 0 
= 2[-cos x], 2 2[- cos m 4 cos0] =2 [1+ 1] 2 4sq. units. 


33. Given, R = ((A, B) e P x P | distance between 
points A and B is less than 3 units] 


Mathematics 


For reflexivity : (A, A) € R is true as distance between 
points A and A is 0, which is less than 3 units for all 
A e P. Hence, R is reflexive. 

For symmetry : Let A, B e Pand (A, B) e R > distance 
between points A and B is less than 3 units. 

— Distance between B and A is less than 3 units. 

So, (B, A) eR 

Hence, R is symmetric. 

For transitivity : Let points A, B and C are collinear. B 
is mid-point of AC such that distance between A and 
B is 2 units and between B and C is also 2 units, i.e., 
(A, B) e Rand (B, C) e R, we notice distance between 
A and C is 4 units > (A, C) ¢ R. Hence, R is not 
transitive. 

Hence, R is not an equivalence relation. 


aileje| ES 


0 1-F cos? x 
5 (1t — x)sin(Tt — x) 


Then, I = 5 
0 1I-cos"(t—x) 
3e pum Y .. (ii) 
0 1+cos* x 


Adding (i) and (ii), we get 


J- jose aa usar 2 dx 


1+cos* x 0 14+cos* x 


Ter sinx 
> [= >| —— dx 
270 1+cos? x 


Put z = cos x > dz = - sin x dx 
Also, when x = 0, z = 1 and when x= m, z=- 1 


... (iii) 


From (iii), 
OT (7l —dz _ T -1 4-1 
=zh itz zh 1+2? E zh 


2 
T -1 Eu MEL. REL 
-zltan (-)-tan (1)]= n 4 z|- 4 


OR 
Let I= [e - 2xldx 


(x? -2x), when 1€ x «2 


Ix? -2x|- 2 
(x^—2x), when 2<x<3 
2 3 
=> [= II" - 2x|dx + Jie - 2x|dx 
1 2 
2 3 
- J- (x? - 2x)dx + je —2x)dx 
1 2 
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35. Given, x = a(cos 20 + 20 sin 20) 


2 z = a(-2 sin 20 + 2 sin 20 + 40 cos 20) 
E = a(40 cos 20) (i) 
> ge B 


Again, y = a(sin 20 - 20 cos 20) 


=> 


" = a(2cos 20 + 40 sin 20 - 2 cos 20) 


= “ = a(40 sin 20) 


From (i) and (ii), we get 
dy  a(40sin20) _ 
dx a(40cos20) 3 
Differentiating again w.r.t. x, we get 


...(ii) 


tan20 


d2 
ue 2sec? 2 Lud 
dx? dx 
2 
> ex —2sec?28.— — __ 
dx a(40cos20) 
d? 1 8/2 
| T ww 2 Ta 
dx dene af cos } 
2 4 
36. The given problem is 
uui. SEE A, 
Minimize Z— 1555 * 1909 


Subject to constraints: 
0.1 x + 0.05 y< 50 
0.25 x 0.5 y> 200 
x,yz0 
Convert the inequations into equations and draw the 
graph of lines: 
0.1x + 0.05y = 50; 0.25x + 0.5y = 200 
Y 


1000¥C (0, 1000) 


B (400, 200) 


X T T T 


ro T—T >X 
100 200 300 400 508 600 700 800 


0.25x + 0.5y = 200 


0.1x + 0.05y = 50 


Asx20,y20 .. Solution lies in first quadrant 
Here, the shaded region is the feasible region. Now, we 
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find the value of Z at each corner point. 


Corner Points | Value of Z 
A (0, 400) 2.4 <a Minimum 
B (400, 200) 2.8 
C (0, 1000) 6 
Thus, Z has minimum value 2.4, when x = 0 and y = 400 
OR 


The given problem is 

Minimize Z = 150x + 200y 

subject to constraints 

6x + 10y 2 60; 

4x + 4y $32; x 20, y 20 

Asx20,y20 .. Solution lies in first quadrant 


6x + 10y 2 60 

4x + 4y € 32 

Convert the inequations into equations and draw the 
graph of lines: 

6x + 10y = 60; 4x + 4y = 32 

Here, shaded region is the feasible region. 

Corner points of feasible region are A(0, 6), B(5, 3) 
and C(0, 8). 

Value of Z at these corner points are: 


Corner Points Value of Z 
A(9, 6) 1200 (minimum) 
B(5,3) 1350 
C(0, 8) 1600 


Thus, Z has minimum value 1200 when x = 0 and y = 6. 


37. According to given conditions, we have 
Xtytzz12,2x + 3(y + z) = 33,x +z =2y 

ie. x+ y+z= 12, 2x + 3y + 3z 33,x-2y+z=0. 
The given system of equations can be written as 
AX=B 


1 1 1 x 12 
whereA=|2 3 3| X-|y|and B=| 33 
1 -2 1 Z 0 
1 1 1 
Now|A|l-2 3 3 
1 -2 1 
21046)-10-3)£1(4-3) 
2941-7-2320 


A’! exists and the solution is given by X = A^! B. 
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9 —-3 0]|12 
ig. 1 
. X=A B=-|1 0 -1||33|=- 
3 3 

-7 3 1][0 


108—99 -0 
12+0+0 
—84--9940 


x i 9 3 
> |y|=3|12|=|4|>x=3,y=4and z=5. 
z 15 5 


The number of awardees for honesty is 3, for 
helping others is 4 and supervising the workers is 5. 


OR 
2 3 4 
We have, A=|1 -1 0 
0 1 2 


|A| = 2(-2 - 0) -3(2 - 0) + 4(1 - 0) = 
A”! exists. 
Cofactors are 
Aj, =-2, Ay) = -2, A4 - 1 
Ay, = -2, Ag) = 4, A54 = -2, 
A31 = 4, Az) = 4, A33 = -5 


-640 


2 2 cp. Tam m 4 


adj2|-2 4 -2| =|-2 4 4 
4 4 -5 1 — 5 
: 2 —2 4 
_; adjA 1 
ee |. a A (i) 
LM EM M. 
System of equations can be written as AX = B, 
2 3 4 x 17 
Where A=|1 -1 0},X =|] y|,B=]| 3 
0 1 2 Z 7 
Now, AX = B > X=A™'B 
1 -2 -2 4 |/17 
> X=— E: : 7 3 [From (i)] 
—6 7 
—34 — 6 - 28 ES -12| |2 
—34 +12 +28 6 |-|-1 
17-6-35 —24 4 


=> x=2,y=-landz=4 


38. The equation of two given lines are 

ese ei a Ai) 
2 3 4 

pon UR (ii) 
3 4 5 

Line (i) passes through (1, 2, 3) and has direction ratios 

proportional to 2, 3, 4. So, its vector equation is 

f=a,+ àb 


and 


... (iii) 
where, 2 i4 2j «3k and. b, 2 2i & 3j + 4& 

Line (ii) passes through (2, 4, 5) and has direction 
ratios proportional to 3, 4, 5. So, its vector equation is 
r-d, t ub, (iv) 
where, à; — 2i + 4j + 5k and b, = 3i+ 4j + 5k 

The shortest distance between the lines (iii) and (iv) 
is given by 


gpa [2 080 9 En) (v) 
|b, x b;| 

We have, 

a, — a, = (2i+ 4j + Sk) - (i+ 2j + 3k) =i + 2j + 2k 
i jk 

and b xb, =|2 3 4/=-i+2j-k 
3 4 5 


|b, xb, | 2 J1+441=V6 
and (a, — a,)-(b, x b) = Ĝ + 2j +2k)-(-i + 2j -k) 
=-1+4-2=1 
Substituting the values of (a, —4,)-(b,xb,) and 
lb, x b;| in (v), we get S.D. - 1/ V6 unit. 
OR 


The given plane is F.(31- 4j 12k) «13-0 
= (xi yj+zk)-(3i+4j-12k)+13=0 
= 3x+4y-12z7+13=0 
3(1)+4(1)—12(p)+13| |3(—3)+4(0)—12(1) +13 


V9+16+144 V9+16+144 


(Given points are equidistant from the given plane) 
= |20-12p|=|-8| = 20-12p=+8 
=> 5-3p=+2 


=> -3p-2-50r-3p--2-5 
=> -3p--3or-3p--7 

7 
Hence, p = 1 or P= 3 


OOO 
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elf Evaluation Sheet 


Once you complete SQP-11, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 


Determinants / Determinants 


Relations and Functions 


Three Dimensional Geometry / Three Dimensional Geometry 


Matrices 


Integrals / Integrals 


Relations and Functions 
Vector Algebra / Vector Algebra 


Integrals 


Three Dimensional Geometry 


Vector Algebra 


Three Dimensional Geometry 


Relations and Functions 


Three Dimensional Geometry 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 Differential Equations / Differential Equations 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Vector Algebra 

Matrices 

Application of Derivatives 4 

Probability 4 

Application of Integrals 2 
20 Inverse Trigonometric Functions / Inverse Trigonometric Functions 2 
21 Probability 2 
22 Determinants 2 
23 Integrals / Integrals 2 
24 Continuity and Differentiability 2 
25 Differential Equations 2 
26 Application of Derivatives 2 
27 Probability 2 
28 Vector Algebra / Vector Algebra 2 
29 Application of Derivatives 3 
30 Differential Equations 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Application of Integrals 3 
33 Relations and Functions 3 
34 Integrals / Integrals 3 
35 Continuity and Differentiability 3 
36 Linear Programming / Linear Programming 5 
37 Determinants / Determinants 5 
38 Three Dimensional Geometry / Three Dimensional Geometry 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 
W) COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
(')UESTION 


(APER 


BLUE PRINT 


sap 12 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i i (2 maid G Rm (5 iai Total 
1. Relations and Functions 2(2) - 1(3) - 3(5) 
2. Inverse Trigonometric Functions 1(1) 1(2) - - 2(3) 
3. Matrices 2(2) - - 1(5)* 3(7) 
4. Determinants 1(1) 1(2)* - - 2(3) 
5; Continuity and Differentiability 1(1)* 1(2) 2(6) - 4(9) 
6. Application of Derivatives 1(4) 1(2) 1(3)* - 3(9) 
7. Integrals 1(1)* 1(2)* 1(3) - 3(6) 
8. Application of Integrals — 1(2) 1(3) — 2(5) 
9, Differential Equations 1(1)* 1(2) 1(3)* - 3(6) 
10. | Vector Algebra 2(2)* 1(2)* : = 3(4) 
11. | Three Dimensional Geometry 5(5)* - - 1(5)* 6(10) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability 1(4) 2(4) - - 3(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*|t is a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 

Part- A: 

1. Tt consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 
1. Itconsists of three Sections-III, IV and V. 


2.  Section-III comprises of 10 questions of 2 marks each. 
3.  Section-IV comprises of 7 questions of 3 marks each. 
4.  Section-V comprises of 3 questions of 5 marks each. 
5. Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 
PART-A 
Section - I 
kx’, if x52 
1. Ifthe function f(x) = is continuous at x = 2, then find the value of k. 
3, if x>2 
OR 
. dy 
If y = log, (log x), then find —. 
dx 
2. Iftan'!(cot0) = 20, then find the value of 0. 
3. Find the value of (i+ i) x G + k) : (k +i) . 
OR 
If lines per a and s i22. 9 are mutually perpendicular, then find the value of k. 
-3 2k 2 3k 1 -5 


4. Ifaline makes angles 90°, 135°, 45? with the X, Y, Z axes respectively, then find its direction cosines. 
160 Class 12 


10. 


11. 
12. 


13. 


14. 
15. 
16. 


WWW.JEEBOOKS.IN 


d 
Evaluate : J x 5 
5—8x-x 
OR 
n/4 
Evaluate : J [sin x| dx 
-n/4 
3 4 -2 
1 
For matrix A=|-4 5 —3|, find 2 EA (where A' is the transpose of the matrix A) 
2 7 9 


Find the direction cosines of the side AC of a AABC whose vertices are given by A (3, 5, 4), B (-2, -2, -2) and 
C (3, —5, 4). 
OR 


Show that three points A(-2, 3, 5), B(1, 2, 3) and C(7, 0, -1) are collinear. 
If A = {1, 5, 6}, B = {7, 9} and R = {(a, b) €A x B: |a - b| is even}. Then write the relation R. 
: ; n f dy Za. y 
Find the degree and order of the differential equation : 5x ah ae 6y = logx. 
x x 
OR 

: ; f 2, dy 

Solve the differential equation (1 + x rm =e. 
x 


If A and B are the points (- 3, 4, — 8) and (5, - 6, 4) respectively, then find the ratio in which yz-plane divides 
the line joining the points A and B. 


If A is a square matrix such that A? = A, then find (I A? - 7A. 


A line makes an angle of 1/4 with each of X-axis and Y-axis. What angle does it make with Z-axis? 


10 -2 
If P= | Bd | , then check whether P^! exists or not. 


Write the projection of b--c oná, where ü-2i-2j«k,b- i+2] ~2k and c-2i-j44K. 
Let n(A) = 4 and n(B) = 6, then find the number of one-one functions from A to B. 
A line makes 45? with OX, and equal angles with OY and OZ. Find the sum of these three angles. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


A card is lost from a pack of 52 cards. From the remaining cards of pack two cards are drawn and are found 
to be both spades. 


A gm [Zs a4 [fee [tao [les i t 24 
^ ES & [#4] ae | as B 

v e oe Ee ee] € vip ce eG] e el] * Yu er? 

^ 2&6 ja $e a [je e ie e [leo D "i 
[3 ^ a |e4| ae | ee | Se 
oe 

owe: v $o v? v vt v vlj v o? M P. 

A Ze iw sv vive tee lve had T 
v v v [*v|vv|vv 4 

$ ^| ^| ^ af] ^ at] & a5] & af] ^ ^$| ^ af 

A 26. o pe * pe v [ro e Roe Bee jies 
+ + o|eoelooloel oo 
ry oe 

+ e oeoo Of] © OS] © ofl © os © oF 
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Based on the above information, answer the following questions : 


(i) The probability of drawing two spades, given that a card of spade is missing, is 


21 22 23 1 
a) — b) <= Cy = d) — 
() 425 n 425 Nd 425 re 425 
(ii) The probability of drawing two spades, given that a card of club is missing, is 
26 22 19 23 
E b) — =A d > 
@) 5 b 725 ps d s 


(iii) Let A be the event of drawing two spades from remaining 51 cards and E}, E,, E} and E, be the events 


4 
that lost card is of spade, club, diamond and heart respectively, then the value of Y, P(A/ E;) is 
i=l 
(a) 0.17 (b) 0.24 (c) 025 (d) 0.18 
(iv) Allofa sudden, missing card is found and, then two cards are drawn simultaneously without replacement. 
Probability that both drawn cards are aces is 
1 1 1 2 
zt b) — = da) 
1a 52 (5) 221 (e) 121 id) 221 
(v) Iftwo card are drawn from a well shuffled pack of 52 cards, with replacement, then probability of getting 
not a king in 1% and 2"¢ draw is 


144 12 64 


— b) — c) — d) none of these 
(a) 169 (b) 169 e 169 (d) 
Arun got a rectangular parallelopiped shaped box and spherical ball inside it as his b N 
birthday present. Sides of the box are x, 2x, and x/3, while radius of the ball is r cm. 
Based on the above information, answer the following questions : 
(i) IfS represents the sum of volume of parallelopiped and sphere, then S can be 
written as 
Ax! 2 2x! 4 
(a) ——- nr (b += nr 
3 2 3 3 
2x 4 2 4 
(c) -a (d) P 
(ii) If sum of the surface areas of box and ball are given to be constant, then x is equal to 
K* -4nr k -4nr Kk? -4n 
(a) E (b) z (c) 6 (d) none of these 


(iii) The radius of the ball, when S is minimum, is 


ge e K K 
@ A an () ystra ETF SO aga 


(iv) Relation between length of the box and radius of the ball can be represented as 


(a) x=2r (b) x= (c) x= (d) x=3r 
(v) Minimum volume of the ball and box together is 
2 3 
De (b) E (c) ME (d) none of these 
2(31.4-54) (3114-54) 3(414- 54)? 
PART- B 


Section - III 


19. Find the intervals on which the function f(x) = 222 + 9x? + 12x + 20 is increasing. 


162 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 
27. 


28. 


29. 


30. 


31. 


32. 
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A vector F is inclined at equal angles to OX, OY and OZ. If the magnitude of F is 6 units, then find 7. 
OR 


Find the value of à such that the vectors à =2i+ Aj +k and b =i- 2j +3k are perpendicular to each other. 


1 1 
If A and B are two independent events, such that P(A)=— and P(B)--, then find the value of 
P(A|A U B). E ? 


If x € [0, 1], then find the value of Lag (= } 
2 1+x 
4/16 + (log xy? 
Evaluate : person dx 
x 
OR 


n/2 : 
sin 
Evaluate : J ELLA 


o I+ cos? x 

dy 3e" 3e* 

Solve the differential equation : ee 
dx  e*+e~* 

A and B are two events such that P(A) # 0. Find P(B/A) if 

(i) Aisasubset of B (ii) ANB=o 


Find the derivative of [V1— x^ sin x— x] wrt. x. 
Find the area bounded by the curve x? + y? = 1 in the first quadrant. 


2 0 -l 
Compute the adjoint ofthe matrix | 5 | 0 


OR 


la 2 
Ifthe matrix | 1 2 5| is not invertible, then find the value of a. 


2 1 1 
Section - IV 


Let A = R- {2} and B =R - {1}. Iff: A > B is a mapping defined by f(x) = — , then show that fis bijective. 
x — 


cos? x —sin? x-1 
Consider f(x)= e! 12] 


k, for x =0 


, forxz0 
. If f (x) is continuous at x = 0, then find the value of k. 


Find the values of x for which f(x) = (x (x - 2))? is an increasing function. Also, find the points on the curve, 
where the tangent is parallel to x-axis. 


OR 


An open box with a square base is to be made out of a given quantity of cardboard of area c? square units. 


e 


6y3 


cubic units. 


Show that the maximum volume of the box is 


1 
Evaluate : | {tan ' x--tan (1- x)} dx 
0 
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34. 


35. 


36. 


37. 


38. 
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2 2 
If y-xte( then prove that siZ (2-3) . 


. . ly e*(sin’ x + sin2x) 
Solve the differential equation — = ——————_ 
dx y(2log y + 1) 


OR 


2 — — 
Find the solution of the equation 9 mS Mia, g 


dx x? +2x-3 


Find the area enclosed between the curve y = log, (x + e) and the coordinates axes. 


Section - V 


Find the image of the point having position vector T€ 5j + 4k in the plane r.i - j +k) +3=0. 
OR 


+2 +1 z-3 
Find the points on the line = = Ex = EJ at a distance of 2 units from the point (-2, -1, 3). 


Solve the following linear programming problem (LPP) graphically. 
Maximize Z = 4x + 6y 

Subject to constraints: 

X-*2y&€80, 3x *y £75; x; y 20 
OR 

Solve the following linear programming problem (LPP) graphically. 
Minimize Z = 30x + 20y 

Subject to constraints : x + y < 8, x + 4y 2 12, 5x + 8y > 20; x; y z0 


0 6 7 0 1 1 2 
If A=|-6 0 8],B=/1 0 2|and C-|-2,|, then calculate AC, BC and (A + B)C. Also verify that 
7 -8 0 120 3 


(A + B)C = AC + BC. 
OR 


' ; TY : ; 1 2 4-7 1 0 
Find the matrix A satisfying the matrix equation A = ; 
2 3 3 5| JO 1 
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« SOLUTIONS > 


1. Since, f (x) is continuous at x = 2. 


- lim f(x) 2 lim f(x) > kQy =3 >k - 
x32. x2* 


OR 
= log, (log x)= log(log x) 
log7 
dy 1 1 1 d 1 


dx log7 logx x dx xlog7logx 


2. Wehave,tan !(cot0) 220 = cot@=tan20 
=> cot0- cot( 2-20 
n T 
-o O rE Ee = 
2 2 6 
3. We have, 


(i )x G4) (k-)  Gx jtixkt jx k)- (ki) 
=(k-j+i)(k+i=k-k+ii (ei j=jk=k-i=0) 
-k& «pr 


=2 
OR 
x-1 —2 z-3 
Lines ——=——-=—— and 
v 2k 2 
x-l y-5 z-6 
—— =— =— are perpendicular if 
3 1 —5 
aja, + bj b,* cc, = 0. 
10 
=> -3(3k)+2k+2(-5)=0 => k Mi 


4. Here a = 905, B = 135°, y = 45? 
Direction cosines are l = cos a = cos 90° = 0, 


-1 1 
m = cosB = cos135° = —,n = cosy=cos45° = — 
P a Z 
5. Let I= j=- an 
5—8x-x 21— (x44) 
-f dx 1 paltara 
(21) (eed) xr" S ME ded "M 
OR 
n/4 n/4 
Let I = J |sinx |dx 22 Í sinxdx 
—m/4 0 


-2[-csx]" = |= i- 2-42 
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0 8 -4 

1 xd 

D mE -8 0 -10|- 
4 10 0 


3 4 -2 —4 2 

6. Wehave, A=|-4 5 -3|2A'- 5 7 
0 
4 
2 


| 
uno fpf NAO 
| 
N 


7. The direction cosines of the line AC are 


3-3 5-5 

Jo? +(-10)? +(0 — Jo? +010} «o? 
4-4 

40? +(-10)? - 9? 

aty<1,0 


OR 
Direction ratios of the line AB = 3, -1, -2, 
Direction ratios of the line BC = 6, -2, -4 


Since the direction cosines of the line AB and BC are 
proportional and B is the common point. Hence, the 
points are collinear. 


8. We have, A x B = (1, 7), (1, 9), (5, 7); (5, 9), (6, 7), 
(6, 9)} 
R= (1, 7), (1, 9), (5, 7), (5, 9)} 


2 


9. Here, highest order derivative is —— , so its order 


2 


d 
is 2 and power of E is one, so its degree is 1. 
x 


OR 


We have, (1 + 92 mu 
dx 


dy | dx = j2- = 
e l+x I-x? 

=> -eztan x4 C> e? «tan !x + C, =0. 

10. Let à be the ratio in which yz-plane divides the 
line joining the points (-3, 4, -8) and (5, -6, 4). The 
co-ordinates of any point on the line joining the two 
54-3 -6A+4 4X-8 
A+1° Alo Al 
in yz-plane, then its x-coordinate should be zero. 


points are | J If the point is 


165 
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54-3 
Acl 
So, the required ratio is 3 : 5. 


11. We have, A? = A ...(i) 
Now, (I + A)? - 7A =P + A? + 3A2I+ 3AP - 7A 
- I4 A?A 4 3A?] - 3AI - 7A 
-I-*AA-c-3A-c3A-7A 
-I-:A?- A- It A- A 
-I 


202 54-320 > hae 


[Using (i)] 
[Using (i)] 


12. Let y be the required angle. Then 


cosa + cos?B + cos*y = 1 


2 1 1 
— cos Laid => cosy=0 


=> y= — 
= 


10 -2 
13. Since |P] =| | |=10-10=0 


P- does not exist. 
14. Here, à 2i-2j +k 
b-i«2j-2kandé-2i- j +4k 
=> b+é=31+j+2k 
Projectionof b +é ona 
NU _ Qi«je2k) Qi -2j«k) 


lal 


^ ^ ^ 
ai aj] 


_ 3x241x(-2)*2x1 6 


V? +2 + 3 
15. Number of one-one functions from A to B 
=°P, = 6-5-4432. = 360 
16. Here a = 45° and B = y 


cos Q = Es and cos p = cos y 
2 


Since, cos*a + cos? + cos’y = 1 
=> 1/2 + cos?ß + cos? B = 1 


2 


1 
=> Fes pei. => cosB =~ => B=y=60° 


a+ B +y 2 45? + 60° + 60° = 165° 
Dc 
17. (i) (b) : Required probability = "c 
7 12x11 22 
| 51x50 425 
PC, 13x12 26 


51C, 51x50 425 


(ii) (a) : Required probability = 


166 


(iii) (b) : We have , P(E,) = P(E,) = P(E3) = P(E,) 


, 1. d 
52 4 
12 
C, 22 
P(A/ E) - 4— =—— 
C, 425 
13 
C, 26 
P(A/E,)= x =- 
C, 425 
26 
P(A/E;) = P(A/ E,)=—— 
(A/ Ej) = P(A/E,) ds 
: 22 26 26 26 100 
< P(E) = -+++ 2——-024 
A 425 425 425 425 425 


4 
C 4x3 1 

iv) (b) : P(getting both aces) = ——- = = 

(iv) (b) : P(getting ) 52C, 52x51 221 


4 1 

52 13 

f : 1 1 12 

P(not drawing a king) = 15735 

12 12 144 
P d ———— 


Required probability — m a Tm 


(v) (a) : P(drawing a king) = 


18. (i) (c) : Let S be the sum of volume of parallelopiped 
and sphere, then 


s-xax (4 eam = tnr? s (1) 
3 3 3 3 


(ii) (a) : Since, sum of surface area of box and sphere is 
given to be constant. 


E docentes jean =k? (say) 


=> 6x74 40° = k? 


2 k? —- An? 
> x ^————— 


k — 4nr? 
=> x= — T (2) 


(iii) (b) : From (1) and (2), we get 


2(ià -an Y^ a ; 
S= +r 


3 6 3 
2 


3x66 


S, d$ 13 
dr 9 6 2 


= in| Lee anr | 
36 


For maximum/minimum, 


4 
(k? — An? y? + 3 nr? 


(k? —4nr?)"? (-8nr) 4 Anr? 


3-8 
dr 


md Vk? - Anr? 2 -4nr? 
3V6 
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=> kK -4rr? = 54r? 


2 2 
MEL SA E: i) 
544+47 544+47 


ne ee 2 
iia Shia c V ZL «| E J 
8 6 544-4n 


[From (2) and (3)] 
2 2 
LN | E } 9r? = (3r? 


54441 544- An 


=> x=3r 
(v) (c) : Minimum volume is given by 


4 _2 4 
=^ + nr (3r 4 nr? 
3 E- 3 
=1872 4 a3 =| 18422 |r? 
3 3 


Bg 3/2 
- COE [Using (3)] 


l È 
3 (54 - An)? 


19. Given, f(x) = 2x3 + 9x? + 12x + 20 
=> f'(x) = 6x? + 18x * 12 
= 6(x? + 3x + 2) 2 6(x + D) (x + 2) 
For f (x) to be increasing, f'(x) > 0 
=> 6(x-1)x-2)»50 
=> (x+1)(x+2)>0 
=> x+1>0,x+2>0 or x+1<0,x+2<0 
=> x>-lorx<-2 
=> x e(-Lo)orxe (-o, - 2) 
^. fis increasing in (—oo, -2) U (-1, o). 


20. Suppose r makes an angle & with each of the axes 
OX, OY and OZ. Then, its direction cosines are 
l=cosa,m=cosa,n=cosa => l=me=n 


RE earlier ne 
3 


ra eas 


T 
] ^ A A A 
jt Jeu 
bei 
OR 
If the vectors à and b are perpendicular to each other, 
then 4-b=0. 
= Qi-Xjek)G-2j*3k)-0 
=> (2) (1) +A(-2) + (1) (3) = 
=> -2244+5=0> a=? 
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21. We have, ET P(B) == 


Now, P(A U B) = P(A) + P(B) - P(A ^ B) 


= + Lm E } B (A and B are independent events) 
2)\5 


P(Ar(A u B)) 
P(A U B) 

|| P(A) 2.5 

~ P(AUB) 3/5 6 


- P(A/AUB)= 


22, Let x = tan? 0 > Vx = tan > 0 = tan! Vx 
los 1-x) 1 os! 1—tan?0 
BONS l+xj 2 1+tan? 0 
1 _ 1 
= Bee '(cos26) = (20) =8 = tan | Vx 
16+ (log x)? 
23. Let jg epe 
x 
1 
Put logx = t > —dx = dt 
x 
I=[V16+t7dt 
= y16+7 +P log|t+V16+¢" [+c 
1 2 
= Be 16-- (log x) 
+8log |log x +4/16+ (log x)? +c 


OR 
Te sinx 
pae | = a 
0 1+cos* x 


Put cos x = t > - sin x dx = dt 
T 
When x = a copo 
0 
dt 1 
je [e Dati 
bt 
--[tan !0- tan ! 1] = = 


dy 3e?" 4 3e^* 


x p i 


24. We have, 


— [ay JE is +e" ‘a [Integrating both sides] 


3 
3 
> y= a v => y=e* +e 
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25. (i) Since, A is a subset of B. >. AC B 
=> ANB=A 

P(A r^ B) = P(A) s (i) 
Now, P(B/4) - BOA) PO using (1)] 

P(A) P(A) 
=] 

(ii) IFANB=o => P(AnB)-20 

oe P(BOA)_ 0 _ 

P(A) P(A) 


26. We have, ZU ]ea" Jos x—x] 
x 
I 1-x? ) . oes x) t (sin! x) S E a 
dx dx 


M RE ja x2)" C 23)-1 


27. We have, x? + y? = 1, a circle with centre (0, 0) and 
radius - 1. 

Required area 

= area of shaded region 


iL 
A= [vi-x dx 
0 


1 3 
1 0 
A, 2(CD 23; A, 2 (2D? =-15 
11 ( ) 1 | 12 ) 1 3 
5 E 
A = (70? =4; A, =(-1)" =-] 
13 ( ) 1 | 21 ) 1 3 
3 =] 2 0 
A», 2 (21? 27; A4 2 (719 2-2; 
22 7 (71) "m 23 7 C1) a 
0 — =i 
Anal” SEP MEL —5; 
gc 1 0 32 ) 5 0 
0 
A =(-1)°*3 =2 
33 =) 5] 
3 -15 4 3 -1 1 
adjA=|-1 7  -2|s|-15 7 -5 
1 -5 2 4 o 2 
168 


OR 


— 1(2-5)-a(1-10)+2(1-4)=0 
=> -3+9a-6=0 > a=1 
29. We have, men 
x=2 
For one-one : Let x, y € A and consider f(x) = fly) 
X-L yl 
x-2 y-2 
> (x-1(-2)-(x-2)0 9-10 
=> xy-y-2x+2=xy-x-2y+2Sx=y 
Thus, f(x) = fy) = x = y for all x, ye A 
So, f is one-one. 


For onto : Let y be an arbitrary element of B. Then, 
x-1 1-2 

fix) = y= ——zyo(x-1zyx-2)2ox- uod 
x—2 l-y 


1-2y 


i9 
= 1-2 
= + 2 for any y, for, if we take 1 2 -2, 


Clearly, x = 


is a real number for all y 7 1. 


Also, 


then we get 1 = 2, which is wrong. 
So, f is onto. Hence, f is a bijective. 
30. f(0)=k (Given) ...(i) 
Since, f(x) is continuous at x = 0. 
^ f(0)= lim f(x)= lim f(x) 
x90 x—0* 
cos? x sin? x-1 
Now, lim f(x) = lim ——————— — 
x0 x0 x? 4+1-1 


1—sin? x—sin? x 1 ovx +1+1 


= lim ———— 
ais x! +1-1 yx’ +141 
. —2sin? x( V xà +141) 
=lin—— 
xA x'T1-1 


+2 
sin 
-lim-225 Wx? +141) 


x0 X 
242 
sin x 
- -2| lim Jamel nen 
x0 x x0 


--200» (141) 2-4 

From (i) and (ii), we get k = -4. 

31. Given, f(x) = (x(x - 2) = x(x - 2, D;= R. 

Differentiating w.r.t. x, we get 

f'(x) =x. 2(x-2)+ (x-2? -2x 

=2x(x-2)(x+x-2)=2x(x-2)(2x-2)=4x(x-1)(x-2) 
Class 12 
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Now, the given function f is (strictly) increasing iff 
f'(x)>0 
=> x€ (0, 1) U (2, œ) 


= + 
0 1 2 
Further, the tangents will be parallel to x-axis iff 
f'(x) = 
=> = 05-152 


The given curve is y = x*(x - 2 
When x = 0, y = 0; 
When x= 1, y= 1?(1 - 2} =1 x (-1}=1x1=1; 
When x = 2, y = 2? (2-2) =4x0=0. 
The points on the given curve, where the tangents 
are parallel to x-axis are (0, 0), (1, 1) and (2, 0). 
OR 


Let h be height and x be the side of the square base of 
the open box. 
Then its area=xxx+4hxx=c (given) 
FEN 


2 2 
Now V = volume of the box 


x 
x 


2 


2 2 
— 1 
= hax? LE Ll (eulx 
4x 4 
dV 1 d'V 1 -3 
=> —=-(c? —3x’) and — =—(-6x)=—x 
dx 4 dx 4 2 


. _. dV P 
For maxima or minima — = 0 > x^ = — 
dx 3 

Ce x ¢ 0) 


2 


c 
> x=— 


V3 


For this value of x, <0 


dx? 
. . c . . 
— V is maximum at a its maximum 
3 


volume is, 


V Lu 2) Eos G £j- c cubic units 
z2-lx(c-x)s—.—|c-—|2—- : 
4 4 3 3) eJ5 


I 
32. Consider, [tiang tan ! (1— x)} dx 
0 
1 
-[t an !x dcc fran (1— x)dx 
0 


= 


sjt an x icc fian- (1— x))dx 
0 


Í f (x)dx =| f(a- nix 


1 1 1 
= Jn x dx +Í tan” x dx = 2| tan ! x dx 
0 0 0 


Mathematics 


= 2[(tan x)-x], -2ùf dx 


o (1x2) 
= 2[(tan^! 1)-1—0}—[log(1+ x)]} 


x z) dg2-1ogD =(Z-10g2] 


33. Here xlo | = ) (i) 

. Here, y= sc (i 
i R a bx 

=> y-x[logx - log(a + bx)] = x log x - x log (a + bx) 


= Oe along 1-log(a+bx)+x- 
dx x a+ 


1 
Ü 
bx 


id +log x —log(a * bx) 
bx 


=> “= +log 
dx a+bx a+bx 
d a 
2i ds. +2 [Using (i) (ii) 


dx a+bx x 
Again differentiating (ii) w.r.t. x, we get 


„2 j 
: i AN 
pM (-1)(atbx)?- TM TN 
dx? x? 
_ -ab a —abx +a(at+bx) E a 
"(a-bxy x(atbx) — x(a-bxy  x(a+bx} 


d 2 
Now, R.H.S. = (2-7) 


dx 
2 2 
a+bx x a+bx 
2 2 
adLHs-e 22. ** __|_* | agus 
dx? - (a--bxy? a bx 


x22 , 
Saeco ee 
dx y log y +1) 


=> J vlog y + 1)dy = fe (sin? x + sin2x)dx 

> 2| z108 yay + [ydy x je (sin? x+ sin2x)dx 

ojos x x— Pa ue sin? x «C 
eje (f (x) + f'(x))dx = e* f(x) C] 


2 2 
> yg] - — + = esin x + C 


d 


=> y’log | y | = e'sin2x + C, which is required solution. 
OR 
We have 24 - =- 
y-y-2 x +2x—-3 
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Integrating both sides, we get 


dy —— dx 
J 2 4.2 
y -y-2 "x -2x-3 
dy dx 
J 2 2 =Í Fo zte 
( L) B (x1) -2 
* 2 2 
= 3 
1 2 2}. 1 1-2 
> —~log|—22| = —teg| “+. 
3 1 3| 22 x+14+2 
2.— Mes 
2 2 2 
1 -2| 1 -1 
> -l g|2-=| --log|-— +c 
3 y+1| 4 x+3 


35. The bounded area is as 
shown in figure. 

Curve is y = log, (x + e) 
Ify=0,thenx=1-e 
Az(1-e 0) 

Required area is 


A= fc. log,(x+e) dx 


Put x + e = t => dx = dt and x = 1 - e > t = 1 and 
x=0>t=e 


A= | log t dt - [tog t-t£[ =eloge—e—0+1 
= 1 sq. unit 


36. Let Q be the image of the point PĜ + 5j t 4k) in 
the plane F. (2i- j +k) +3=0 
Then, PQ is normal 

to the plane. Since PQ 

passes through P and 

is normal to the given 

plane, therefore equation 

of line PQ is : 
7 = (i+ 3] + 4k) + AQi — j +k) eQ 


P(i*3j«4Kk) 


Since Q lies on line PQ, so let the position vector of Q 
be (i 3j + 4k) + AQi — j +k) 
=(1+2A)i + (8 - 2)j + (4 + Wk. 
Since, R is the mid-point of PQ. Therefore, position 
vector of R is 
[1+ 22)i*- (8 — 2)j + (44 AK] + [i + 3j + 4k] 
2 


=(A+Di+ (3-4 i (4 zi 
2 2 
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Since R lies on the plane r.Qi - j t k) +3=0 


=> foni (S- 3j (iiis 0 


— 1-38 «443-0 > ìà =-2 
Thus, the position vector of Q is 
(i+ 3j + 4k) - 2Qi — j +k) 2 —3i 5j 2k. 
OR 
XxX*2 y*l z-3 
2 2 


Let P(—2, -1, 3) lies on the line. 
The direction ratios of line (i) are 1, 2, 2 


The given line is 


The direction cosines of line are 
Equation (i) may be written as 

x+2 ytl z-3 

i 2 u 


3 3 3 
Coordinates of any point on the line (ii) may be taken 


1 2 2 
as | —r—2,-r—1,-rt+3 
3 3 3 


1 2 2 
Let Q=| -r—2,-r—L—r+3 
3 3 3 


> 


(ii) 


Given |r| = 2, yolk 
Putting the values of r, we have 


4 ] 13 -8 — 
Q=|--,-,— or Q= 2a 
33 3 3 3 3 


37. We have maximize Z = 4x + 6y. 
Subject to constraints : 
x*2y€80,3x c y £75 and x 20, y 20 
Now we draw the graphs of the lines 
l :x+ 2y = 80, L :3x+y=75 and x 2 0, y 2 0. 


We obtain shaded region as the feasible region. 

The lines /, and L intersect at Q(14, 33). 

Thus, the vertices of the feasible region are P(0, 40), 
Q(14, 33), R(25, 0) and O(0, 0). 
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Corner Points 


Value of Z = 4x + 6y 


P(0, 40) 240 
Q(14, 33) 254 (Maximum) 


R(25, 0) 100 


O(0, 0) 0 
Thus, Z has maximum value 254 at Q(14, 33). 
OR 

We have minimize Z = 30x + 20y. 
Subject to constraints : 

X*ty€8,xr4yZ212, 5x + 8y2 20, x, y 20 
Now, we draw the graphs of 
l :x+y=8, L :x+4y= 12, l} : 5x + 8y= 20and 


Shaded region ABC is the required feasible region. 
(2, £) is the point of intersection of the lines /, 
3 3 


and h. 
Thus, the vertices of the feasible region are 


20 4 
A(0, 3), x2. 4) and C(0, 8). 


Value of Z = 30x + 20y 
A(0, 3) 60 (Minimum) 
B(20/3, 4/3) 226.6 


C(O, 8) 


Z has minimum value 60 at A(0, 3). 


0 6 7| 2 

38. AC=|-6 0 8]|-2 

7 —8 0413 
0-2+6-(—2)+7-3 9 


=| (-6)-2+0-(-2)+8-3|=] 12 
7-2+(-8)-(-2)+0-3]} | 30 


0 1 1j||2 0-2+1-(-2)+1-3 1 
BC2|1 0 2]]-2]=]/1-2+0-(-2)+2-3]=] 8 
12 Off 3 1-2+2-(-2)+0-3 —2 


0 6 7 0 1 1 
A-B-2|-6 0 8|4|10 2 
7 -8 0 120 
0+0 (6-41 7-1 0 7 8 
=}-6+1 0+0 8-42|2|-5 0 10 
7*1 -8+2 0+0 8 -6 0 


0 7 sl|[2 
(A+B)C=|-5 0 10]}-2 


=| (—5)-2+0-(-2)+10-3|=| 20 (i) 


0-2+7-(-2)+8-3 10 
8-2+(-6)(—2)+0-3 


Now, AC + BC =] 12 |+| 8 |= 
30 -2 


9 1 9+1 10 
(ii) 


From (i) and (ii), we get 
(A + B)C - AC 4 BC 


] 2 4 7 
Let B= and C= 
2 3 3 5 


Now, |B] -3-4- -120 
[C| 220-212 -1«0 
Hence B^! and C^! exist. 
The given matrix equation becomes BAC = I 
= B-!(BAC) C! = BIC! > JAlemB'c- 
=> A=B'!c! ld) 


3 -2 
-2 1 


Now, adj B= | 


5 -3[ 
Also, adj C -| | - 
-7 4 
5 -7 -5 7 
pine. 
IC] -1|-3 4| |3 -4 
-3 2||-5 7 
Now, from (i), A = BC! -| | | 
2 -1|[|3 -4 


15-46 -21-8 21 -29 
^ |-310-3 14+4| |-13 18 
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elf Evaluation Sheet 


Once you complete SQP-12, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 


Continuity and Differentiability / Continuity and Differentiability 


Inverse Trigonometric Functions 


Vector Algebra / Three Dimensional Geometry 


Three Dimensional Geometry 


Integrals / Integrals 


Matrices 


Three Dimensional Geometry / Three Dimensional Geometry 


Relations and Functions 


Differential Equations / Differential Equations 


Matrices 


Three Dimensional Geometry 


Determinants 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 Three Dimensional Geometry 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Vector Algebra 

Relations and Functions 

Three Dimensional Geometry 

Probability 4 

Application of Derivatives 4 

Application of Derivatives 2 
20 Vector Algebra / Vector Algebra 2 
21 Probability 2 
22 Inverse Trigonometric Functions 2 
23 Integrals / Integrals 2 
24 Differential Equations 2 
25 Probability 2 
26 Continuity and Differentiability 2 
27 Application of Integrals 2 
28 Determinants / Determinants 2 
29 Relations and Functions 3 
30 Continuity and Differentiability 3 
31 Application of Derivatives / Application of Derivatives 3 
32 Integrals 3 
33 Continuity and Differentiability 3 
34 Differential Equations / Differential Equations 3 
35 Application of Integrals 3 
36 Three Dimensional Geometry / Three Dimensional Geometry 5 
37 Linear Programming / Linear Programming 5 
38 Matrices / Determinants 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
(')UESTION 


()APER 


BLUE PRINT 


sa 13 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter ii on i (2 arks) G Rm (5 iai Total 
1. Relations and Functions 1(1) 1(2) 1(3) - 3(6) 
2. Inverse Trigonometric Functions 2(2)* - - - 2(2) 
3. Matrices 1(1)* - - - 1(1) 
4. Determinants 2(2) 1(2) - 1(5)* 4(9) 
5. | Continuity and Differentiability - 1(2)* 2(6)* = 3(8) 
6. Application of Derivatives 1(4) (2) 1(3) - 3(9) 
7. Integrals 2(2)* 1(2)* 1(3) = 4(7) 
8. Application of Integrals — (2) 1(3) - 2(5) 
9. Differential Equations 1(1) (2) 1(3)* - 3(6) 
10. | Vector Algebra 3X 1(2)* = — 4(5) 
11. | Three Dimensional Geometry 4(4)* = = 1(5)* 5(9) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability 1(4) 2(4) - - 3(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


. . cos 0 sinO sinO  — cos0 
1. Simplify: cos0 + sin® 


—sinO cos cos 0 sinO 
OR 
1 4 d] 2.1 
If AT =|-1 2]|and B -| ia ; , then find the value of AT — BT, 
0 1 


2. Write the projection of the vector î + j +k along the vector j. 


3. Evaluate: [[sinlog x) + cos(log x)]dx 
OR 


a 1 
Evaluate : je (us lx : je 
1+x 


4. If A = {0, 1} and N be the set of all natural numbers. Then, show that the mapping f: N— A defined by 
fn -1)20,f(2n) 2 1 Vne N, is onto. 
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10. 
11. 


12. 


13. 


14. 


15. 
16. 
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Write the principal value branch of cosec^!x. 


OR 


Find the principal values of cos"! eo) 


The position vectors of points A and B are ; 4 3j -7 and 5i- 2j 4 AK respectively, then find the direction 
cosine of AB along Y-axis. 
If à and b are two unit vectors inclined to x-axis at angles 30° and 120? respectively, then find |a+9]. 
OR 
Write a unit vector in the direction of the vector à 22i 74 2k. 


2 5 -l 
Find the co-factor of each element of the first column of matrix A=|-3 0 1 
1 1 -l 


T 2n T 
A line makes angle 3 with X-axis, ES with Y-axis and Fi with Z-axis. Find the direction cosines of the line. 
OR 
Find the direction cosines of the line joining the points (4, 3, -5) and (-2, 1, -8). 
Find the equation of the plane passing through (2, 3, -1) and is perpendicular to the vector 3i- Aj 7k . 
Find the value of tan C >) 


xg 
2 


dx 


2 
Evaluate : J 

1 
If the points A(-1, 3, 2), B(-4, 2 -2) and C(5, 5, à) are collinear, then find the value of A. 


2 5 
If A= 13 , then find adj A. 


Find the vector equation of the plane whose Cartesian equation is 5x - 7y + 2z = 3. 


Find the order and degree of the differential equation y" + y gl cÂ; 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


Suppose your friend is getting married tomorrow, at an 
outdoor ceremony in the desert. In recent years, it has rained 
only 5 days each year. Also, it is given that when it actually 
rains, the weatherman correctly forecasts rain 90% of the 
time. When it doesnt rain, he incorrectly forecasts rain 1096 
of the time. 


Based on the above information, answer the following 
questions : 


(i) If an ordinary year is considered, the probability that it 
rains on wedding day is 


1 1 1 6 
(a) 365 (b) 73 (c) 72 (d) 365 
(ii) The probability that it does not rain on wedding day is 
1 5 360 
(a) 365 (b) 365 (c) 365 (d) none of these 
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(iii) The probability that the weatherman predicts correctly is 


5 7 9 1 
(à ig (D ig (c) ig (d) io 
(iv) The probability that it will rain on the wedding day, if weatherman predict rain for tomorrow, is 
(a) 0.111 (b) 0.222 (c) 0.333 (d) 0.444 
(v) The probability that it will not rain on the wedding day, if weatherman predict rain for tomorrow, is 
(a) 0.889 (b) 0.778 (c) 0.667 (d) 0.556 


18. A real estate company is going to build a new apartment 
complex. The land they have purchased can hold at most 
5000 apartments. Also, if they make x apartments, then the 
maintenance costs for the building, landscaping etc., would 
be as follows: 

Fixed cost = X 40,00,000 
Variable cost = €(140x — 0.04x?) 


Based on the above information, answer the following 


questions : 
(i) The maintenance cost as a function of x will be 
(a) 14x - 0.04x2 (b) 4000000 
(c) 4000000 + 140x -0.04x? (d) None of these 
(ii) If C(x) denote the maintenance cost function, then maximum value of C(x) occur at x = 
(a) 0 (b) 1750 (c) 5000 (d) 2000 
(iii) The maximum value of C(x) would be 
(a) X 5225000 (b) € 4122500 (c) X 5000000 (d) X 4000000 


(iv) The number of apartments, that the complex should have in order to minimize the maintenance costs, 
is 


(a) 5000 (b) 4000 (c) 1750 (d) 3500 
(v) Ifthe minimum maintenance cost is attain, then the maintenance cost for each apartment would be 
(a) € 740 (b) € 540 (c) S 640 (d) X 840 
PART- B 


Section - III 


19. Find the intervals in which the function f(x) = x* - 8? + 22x? - 24x + 21 is increasing. 


b | =7 and (āxb)= 3i 2j + 6k, then find the angle between à and b. 
OR 


20. If || 2 2, 


Find a unit vector in the direction of the resultant of vectors i+ 2j 43k, -i+ 2j +k and 3i j 
2-3 
21.]fA- ^, — jp then find A + Al. 


22. Mother, father and son line up at random for a family picture. Find P(A/B), if A and B are defined as follows : 
A = Son on one end, B = Father in the middle 


dx 


23. Evaluate : J 
3sin? x 4 


OR 


/4 
Evaluate M (tan x + cot x)? dx by fundamental theorem of integral calculus. 
T 
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24. 


25. 


26. 
27. 


28. 


29. 


30. 


31. 


32. 


33. 
34. 


35. 


36. 
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Id. x 


e™!—e 
Let f: R — R be a function defined by f(x)=——— then show that f(x) is many one into function. 
e% +e 


, : . d 
Solve the differential equation DY Lg 4.073, 
x 


Find the area bounded by y? = x, y 20, x = 1 and x = 3. 


In a college, 3096 students fail in physics, 2596 fail in mathematics and 1096 fail in both. One student is chosen 
at random. Find the probability that she fails in physics if she has failed in mathematics. 


l 
e* —1 


, when x #0 
If f(x)=4| 1 , then show that f(x) is discontinuous at x = 0. 
ex +1 
0, when x =0 
OR 
_ , dy 
If (cosx)' = (cosy)*, then find p 
Section-IV 


Given the sum of the perimeter of a square and a circle. Show that sum of their areas is least when the side 
of the square is equal to the diameter of the circle. 


Find the area of the region enclosed by the parabola x? = y, the line y = x + 2 and the X-axis. 
If xPy1 = (x y) * 1, then prove that z ses, 
x x Or 
2 2 
If y= [log NE mi , then show that (14 my mn i = 
x x 


3 


2 
Evaluate : J | x cos Tx | dx 
0 
Show that relation ‘is congruent to, on the set of all triangles in a plane is an equivalence relation. 
Solve the differential equation : (x? +1) y -2xy- (x* 2x2 + 1)cosx, y(0) = 0. 
OR 


Solve the differential equation x(x? - 2 =], given that when x = 2, y = 0. 
x 


x? +3x+a, x<l 


is differentiable at every x. 
bx +2, a> 1 


Find the values of a, b respectively if f(x) = | 


Section-V 


"m e lls A B 

Find the matrix P satisfying the matrix equation P = : 

3 2 5 —3 2 =l 

OR 
Two factories decided to award their employees for three values of (a) adaptable to new techniques, 
(b) careful and alert in difficult situations and (c) keeping calm in tense situations, at the rate of X x, X y and 
3 z per person respectively. The first factory decided to honour respectively 2, 4 and 3 employees with a total 
prize money of € 29,000. The second factory decided to honour respectively 5, 2 and 3 employees with the 
prize money of Ẹ 30,500. If the three prizes per person together cost X 9,500; then 
(i) Representthe above situation by a matrix equation and form linear equations using matrix multiplication. 
(ii) Solve these equations using matrices. 
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Find the distance of the point (-2, 3, -4) from the line 
4x + 12y-3z+1=0. 


measured parallel to the plane 


x+2 2y+3 3z+4 
3 4 


OR 
Find the equation of the plane passing through three given points —2i + 6j — 6k, - 3i 107 ~9k, —5i — 6k. 
Solve the following linear programming problem (LPP) graphically. 
Maximize Z = x +7y 
Subject to constraints : 
x+ 3y<12; 
3x+y < 12; 
x,y20 
OR 
Solve the following linear programming problem (LPP) graphically. 


Maximize Z = 500 x + 150 y 
Subject to constraints : 
2500 x + 500 y < 50000 
x+y <60; 

x,y20 
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« SOLUTIONS > 


1. We have, -N T 
cos0 sinO sinO —cos0 5. Principal value branch of cosec !x is Ex - {0}. 
cos0| . +sin f 2 2 
—sinO cos0 cos0 sinô OR 
cos? 0 sin O cos ð sin? 0 —sin cos -v3 ex 
- j + " Let cos! 7 |=9 =cosð0=— 
—sinOcos0 cos“ ð sin 0 cos ð sin” 0 2 
5 " T T 51 
cos’ 0-sin^ 0 sinOcos0 —sinOcosO eH = cos i iT 
—sin cos ð + cos sin 0 cos? 0+ sin? 0 5n 
=> 0= T efo, n] 
1 0 
= _j{—-v3 |. 5n 
h | -. Principal value of cos (= Is * 
OR AAA LA mA UA A 
3 4 6. Hereázict3j-7k,b 25i - 2j - 4k 
—] 2: T GRL 2024; RI p. 
Given, A’ =| -1 2 [and s- L9 ; AB=b-ā=4i-5j+11k E E 
0 1 Direction cosine along Y-axis = Vie+25+121 = Vie2 
-1 1 " - x 
— Pliage 7 Clearly, angle between à and b = 3 
=> a-b=0 
1 3 242 2 i2 = 
— lab =la? «bl +2a-6=14+1+0=2 
3 4 -1 1 4 3 S 
= la«b-J2 


A’ —p’ =|-1 2/-|2 2ļ=|-3 0 
o X) Hx 3| bed 2 OR 


P We have, i -2i4 7+2k 
2. The projection of the vector (i tj k) along the v6 a= 21+ j+2 


j E - lil-JQY +0} «Qy 2444144 2923 
v0? +1? +0? 


vector j is él 


2. l4 25 
Required unit vector is à — as "d uc j* H 


3. Let J= [[sindog x)+ cos(log x)]dx 0 1 li 
Putlogx=t > x=& > dx= edt 8. My- 1o =0-1=-1>C;=M;=-1 
I= [sint cos t)e' dt g-i 
— e sint +C = xsin(logx) + C My, = 1 -1 --5tl1--4C4--M4-4 
5 -l1 
OR M, = =5-0=5>5C,,=M3,=5 
= 1 0 
Let r= fe (tan l+ z Jex 
1+x i 9. Here gat gus |. X 
Consider, f(x) = tan !x and f(x)= J i dud a. Y 
b: Direction cosines of the line are cosa, cos, cosy 
Integrand is in the form e*[f(x) + f'(x)] a 2m tT 1-1 1 
i = cos—, COS—, cos—=—, —, 
je (tnxs JE 3 3 42242 
1+x OR 
4, Given, A = {0, 1} Direction cosines of the line joining P(4, 3, -5) and 
Since, f: N— A such that f(2n-1) 20, f(2n)=1VneN Q (-2, 1, -8) is 
So, A - Range f, which is equal to Co-domain of A jo uel: 4:550 
Hence, the mapping f: N — A is onto. |PQ| ' |PQ| ' |PQ| 
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sS X% -X = -6, y, -yi = -2, Z7, - Z, = -3 
|PQ|= 36 449 = 
J= D nct» s 
7 7 7 


10. The equation of the plane passing through 


(2, 3, - 1) and perpendicular to the vector 3i-4 j+7k 
is 3(x - 2) + (- 4) (y- 3) + 7(z- (- 1)) =0 
=> 3x-4y+7z+13=0 


11. Let date > wes" mdi ü m 
5 5 2 


'. tan (sin j- tan0- ane = 


cos 0 


sin@ — 3/5 3 


“4/5 4 


1— sin? 0 


dx = [ox 
1 


$ xq (2 af 
aan a BE -[52)-4]-2-2- 

2 -1j 2 xl 2 2 2 2 2 
13. Direction ratios of the line AB = -3, -1, -4 
Direction ratios of the line BC = 9, 3, À + 2 
Since the points A, B and C are collinear, hence its 
direction ratios are proportional. 

-9 -1 -4 

9 — 3. A£2 

> À-22122 A=10 
14. The cofactors of the elements of |A| are given by 
Ay, =3, Ap =—L Ay) = -5, Ay = 2 


3 e. [3 38 
. aja | -| | 
EN -1 2 


15. The given equation of the plane is 5x — 7y + 2z 2 3 

or (xit yj*zk)- i - 7j 4 2k) 23 

> f: (5i-7j 2k) =3,which is the required vector 

equation of plane. 

16. The highest order derivative present in the 

differential equation is y'", so its order is three. The 

given differential equation is nota polynomial equation 

in its derivatives and so its degree is not defined. 

17. (i) (b) : Since, it rained only 5 days each year, 

therefore, probability that it rains on wedding day is 
5 1 


365 73 

(ii) (c) : The probability that it does not rain on 
1 72 360 

wedding day - 1 =_= 
73 73 365 


(iii) (c) : It is given that, when it actually rains, the 
weatherman correctly forecasts rain 90% of the time. 


: m 90 9 
` Required probability = S KT. 


180 


(iv) (a) : Let A, be the event that it rains on wedding 
day, A, be the event that it does not rain an wedding 
day and E be the event the weatherman predict rain. 


360 
Th h , P(A = aa , P(A = E 
en we have, P(A,) 365 (A,) Sb 
9 1 
P(EIA,) = 55 and P(EIA,)= io 
Required probability 
P(A,)-P(E/A 
E ee a a eee 
P(A): P(E/ A) - P(A;): P(EL A;) 
5 - 9 
365 10 45 
365 10 = i01 
5 9 360 1 405 
x—+—x 
365 10 365 10 


(v) (a) : Required probability = 1 - P(A;/E) = 1 - 0.111 
= 0.889 
18. (i) (b): Let C(x) be the maintenance cost function, 
then C(x) = 4000000 + 140x - 0.04x? 
We have, C(x) = 4000000 + 140x - 0.04x? 
(ii) (b) : Now, C'(x) = 140 - 0.08 x 
For maxima/minima, put C'(x) = 
=> 140=0.08x 
=> x=1750 
(iii) (b) : Clearly, from the problem statement we can 
see that we only want critical points that are in the 
interval [0, 5000] 
Now, we have C(0) = 4000000 

C(1750) = 4122500 
and C(5000) = 3700000 

Maximum value of C(x)would be € 4122500 
(iv) (a) : The complex must have 5000 apartments to 
minimise the maintenance cost. 
(v) (a) : The minimum maintenance cost for each 
apartment woud be Ẹ 740. 
19. The given function is 


fix) = x* - 8x3 + 22x” - 24x + 21 
=> f'(x) = 4x? - 24x? + 44x - 24 
= A(x3 - 6x? + 11x - 6) 
= A(x - 1)(x? - 5x + 6) 
= A(x - 1)(x - 2)(x - 3) 
Thus. (x)-0-2x21,2, 5. 


Hence, possible intervals are 

(-00, 1), (1, 2), (2, 3) and (3, œ). 

In the interval (o, 1), f' (x) <0 

In the interval (1, 2), f'(x) » 0 

In the interval (2, 3), f'(x) « 0 

In the interval (3, oo), f'(x) > 0 

^. fis increasing in (1, 2) U (3, o). 

20. Given, là| 22, || 2 7 and āxb=3i+2j+6k 


laxbl=V3? 42? +6? - 49-7 
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ai b 1 -2 
Let 0 be the angle between à and b. z [tan x —cotx]?4 a ee 4 
axel _ 7 1 T V3 45 
Now, sin0- => 0-— 
alj| 2x7 2 6 PUE 
OR 24. f: R > R such that f(x)=——— 
e” +e 
Let à be the resultant of given vectors. Then, 0 x<0 
a=(i+2j+3k)—-i+2j+k+(3it+ j) 23i 5j 4k f(x) =le” e " 
oy 
lal= 3? 45? +2 =5V2 ET 
i m doa. UE A i — f(x) is many one. 
Now, unit vector along a= — = i+ i+ : 2 
$^ mb sos sms dur E 
For x » 0, mosa [ne 
"m 2° =3 MES e +1 
oe NES. Range of f(x) €[0, dm of f(x) 
|A| 2-144 15-140 — f(x) is into. So, f(x) is many one into. 
So, A! exists. 25. We have, = t+ eo (e+ x) 
- 3 x 
, a 4- d 
. adj A : j 2E etes 
e 
ata (adj 4)- -7 3 Integrating both sides, we get 
=> — (a 
n "bea DART 
> ia (e^ +x” )dx 
e 


2 -3] [7 3 -5 0 4 4 
thus, avant | MM FH P Bowers cas LEE 


l EOE » i 
22. Total number of ways in which Mother (M), Father 26. piven curves are, y“ = x, y = 0, x =< and x = 3 
(F) and Son (S) can be lined up at random in one of the Required area = 2 (Area of shaded region) 


following ways: : 
MES, MSE FMS, FSM, SFM, SMF is 6. -2 | Vx dx 
We have, 3 
A = (MFS, FMS, SMF, SEM} and B = (MFS, SFM} y? 
A B= (MFS, SFM} TALIS 
Clearly, n(A A B) = 2 and n(B) = (4 [ in. 32] 
, " n(ANB) 2 --—[G)y"-(D 
Required probability = P(A/B) = ————— =—=1 3 Y 
n(B) 2 4 4 
2 -S645-n- [45-5 Jas. units 
logged ip dem on N 
3sin2?x+4 / 3tan?x+4sec? x 27. Let E, be the event that a student fails in physics 
i lk and E, be the event "€ a student x in mathematics. 
= ——— dx 30 — m 
Then, P(E,)2 — 
44-7tan? x (i) id cue P(E,)= wad 
Puttanx=t => sec?x dx= dt 10 ] 
d P(E, QE, ) = — = — 
ei a stas (mn) SEC VC 227 100.10 
an +c 
447t? " P(E, E;) 
Required probability = P(E, | Ej) = PE) 
OR 2 
n/4 _1/10_ * _2 
Let I= J (tan x + cot x)? dx E ~ 10 5 
n/3 28. Clearly, f(0) = 0. 


T/4 T/4 VR 
= ll (tan? x+2+cot? x) dx = J (sec? x+cosec? x)dx Now, lim _fO)= E na r= Tn LIS - lim f Vh | 
x0* h0 


71/3 T/3 


Mathematics 181 


WWW.JEEBOOKS.IN 


hf 1 1 
( zh ) 1-7 
- lim DA lim d d. 
h—0 yh h-0} 1: —— 
c x] ch 


-1 


lim f(x)= nm "im h)- aa s —h) = nm : 
x0 up m 


= lim 1 


Thus, lim _ f(x) # lim f(x) and therefore, e 1 f(x) 


x0* x0 
does not exist. Hence, f (x) is discontinuous at x = 0. 
OR 
We have, (cosx)' = (cosy)* 
=> y log cosx = x log cos y 


5 —sin x 
y» 
cos X 


— (log cosx+ xtan y) 2 =(logcos y+ y tan x) 
x 


_,.{ Z | dy 
cosy ) dx 


+(log cos y):1 


) (log cos y2 
dx 


dy _ | log cos y+ ytanx 
dx \ log cosx+xtan y 


29. Let side of square = x and radius of circle = r. 
Perimeter of square = 4x and perimeter of circle = 27r 
Let 4x + 2nr- k 

k—2tr 


x) 


> 4x-k-2mnr > x= 


Let A = Area of square + Area of circle 
> A-x nn 


2 
k-27 
> ^ 1 "| tnr 


Differentiating w.r.t. r, we get 


dA Eae Y 2T Jem 
dr 4 4 

dA -kn«21r48nr 

dr 4 


For finding maxima or minima, 


[From (i)] 


A 
—— a0 

r 
=> -kn + 2n’r+ 8nr=0=> -k + 2nr 4 8r=0 


=> k=2nr+ 8r —k-r(2n + 8) 


 2n+8 


dA 2n’+8 
Now, EE -= i Fi us > 0, so, local minima 
T 


182 


2nr-c-8r—2 
From (i), eee 


Hence, side of square is equal to diameter of circle 
when their combined area is least. 


30. Given parabola is y = x? (i) 
and the given lineis y=x+2 ...(ii) 
The line and the parabola meet where 
x?=x+2 (Eliminating y) Y 


=> x°-x-2=0 
=> (x-2)(x+1)=0 
=> x-2 or -l 
When x = 2,y=2+2=4 
and when x = -1, 
y=2+(-l)=1 

The line and the parabola meet at the points 
(-1, 1) and (2, 4). 

Required area 


2 2 " 2 i8 
= | (x+2)dx- f x? iv [aas] {=| 
2 -1 3 J 


-1 -1 


CL1) 


2 


=% 42x2- Pi D' a y = - c») 


PEE E — — sq. units. 

2 2 
31. Given, xPy = (x + y * 4 
Taking log on both sides, we get 
log (x? x y1) = log (x + y)? * 4 


=> plogx-*4logy = (p + q) log (x + y) 
Differentiating w.r.t. x, we get 


p.ady. l ( a) 
x uer s ofc a? | 


- Pque peg. Prg 
x ydx x+y xt+ydx 
 dy(a (pra) [P*a P 
dx x+y x+y x 
_, dy[qx*tdy- py—ay |. [ pxtax- px- py 
dx y(x- y) x(x- y) 
e E 
dx x 


OR 


Given, y= [iog on Vx? a) 


Differentiating w.r.t. x, we get 


dy _ "wo ME S 
Z = doge x +1) EC 


- dy B 2 log RETT 
dx yx? +1 
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=> Vx? 41 2 = 10g PNE 
x 


Squaring both sides, we get 


2 
c(t - 4| log PRE +1)] 


dy Y 
= Of + 764 =4y 
dx 
Differentiating w.r.t. x, we get 
2 d 
(x? +1) (a + 2x (2]- icd 
dx ) dx? dx dx 


dy m 
dx 


2 


(x (952 ey 
dx? 
g 


2 
32. Let I= [|xcosnx | dx 
0 


1 

XCOSTUX ; Dee 

|xcosnx|- 3 
—XCOSTX; —«x«-— 

2 2 


1 3 
2 2 
= J («cos nx)dx — | xcosnxdx 
0 


2 


1 3 
_|xsinnx cosnx |2 |xsinnx , cosnx |2 
T w do T m Ji 
2 
ER = 20 oan 
2n n 2n 2n 


01 1,4 5 1] 
2n n 2n 2n qd 2m 


33. Let S be the set of all triangles in a plane R and 
R = {(A,, A,) : A, is congruent to A,}. Then the 
congruence relation on S is 

(i) Reflexive, since A= A for all A e S 

(ii) Symmetric, since (A, A,) e R> A, =A, >A,=A, 
= (A,,A))ER 

(iii) Transitive, since (Aj, A,), (A, A) e R> A, =A, 
andA,=A, > A,=A, 

= (A,,A;) ER 

Hence, above relation on S is an equivalence relation. 

34. We have, (x? + 1)y' - 2xy = (x4 + 2x? + 1)cosx 


ae - (x? +1)cosx ...(i) 


This is a linear “ae? cee of the form 
HT + Py=Q where p= 
dx on +1 


and Q = (x* + 1)cosx. 
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34 4 
LF2e**" = +1) 

Thus, solution of given differential equation is 
y 
x? +1 x? +1 
It is given that y(0) = 0 i.e., y= 0 when x = 0. 
Putting x = 0, y = 0 in (ii), we get C= 0 
Putting C = 0 in (ii), we get 


E 2 
e log(x^1) _ (x? 


yX 


r= Jcosxdx+C > =sinx+C ..(ii) 


í— -sinx = y = (x? + 1) sinx, which is the 
x" +1 


required particular solution. 
OR 


We have x(x? - p» 2 =] 
dx 


= a= dx 


—- aa 
x(x? - 1) 
Hid both sides, we get 


lese lesa) 


=> y=- log |x| + AE tiene 


x(x? — 


It is given that y = 0 when x = 2 


1 
> 0 =— log |2| + 7 log |3| + loge 
1 
= loge gees gs 
E y= MEI um i i 


35. As fis derivable at x = 1, therefore, f is continuous 
too at x - 1. 


lim f(x) Tue s | F(x) 


x1 


=> lim (x? +3x+a)=1+3+a= lim, (bx+2) 


x1 x91* 
=> 44+a=4+a=b4+2 
=> a-b=-2 (i) 


Also, fis derivable at x = 1 
> Lf'(1)=Rf'(1) 


ds. Teh fü-h)-fü). aps DU fOD 
h0 -h h0 
2 
+ din (1— h)* -3(1— Ah) - a - (4*- a) 
h0 -h 
. b0+h)+2-(44+a) 
= lim — WH 
h0 h 
2 
=> lim ^ =O ig” (< b=a+2) 
h=>0 —h hooh 
=> 5=b 


From (i), 42 b-225-2z3 
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2 1 -3 2 
36. Let A= and B= , then 
3 2 5 -3 
2 1 
|A|= =4-3=140 
3 2 
—3 
and | B|- =9-10=-140 
5 -3 


Ww 


So, A and B are non-singular and invertible matrices. 
a d 2 
and A =— adj A= 
|A| -3 
-3 -2 3 2 
and B^! a = ...(ii) 
|B| (-1)}-5 -3 
2 1 -3 2 1 2 1 2 
P - = APB= 
" “at 2 
=> A APB-A i 


2 -1 
n adj A= | | 
-3 2 
=] 
, li) 
-3 -2 
ʻ adj B= | | 
-5 -3 
The given matrix equation is 
2 


» 2 a] 2 
= 4"A0B-| |, | [Using (i)] 


0-25 0-15 25 15 
> H= => P= 
3-40 2-24 —37 -22 
OR 
(i) According to question, we have 
x+y+z=9500 
2x + 4y + 3z = 29000 


5x + 2y + 3z = 30500 
The system of equations can be written as AX = B, 


1 1 1 x 9500 
where A=|2 4 3)];X=| y|;B=] 29000 
5:2. 3 z 30500 


184 


1 1 1 
(ii) |A|=|2 4 3 
5 2 3 
= 1(12 - 6) - 1(6 - 15) + 1(4 - 20) 
=6+9-16=-1#0 
A’! exists. So, system of equations has a unique 
solution and it is given by X = A 1B. 
Now, A}; = 6, Ay, =9, A44 -16, 
Ay, 7 -1l, Ag) = -2, A5, = 3, 
A3, =—-1, Az. = -1, A33 = 2 


6 1 =i 
adjA=| 9 -2 -1 
-16 3 2 
6 -l1 -l 
Now, A= eA =C 9 -2 -1l 
-16 3 2 
6 1 1 
=|-9 2 1 
16 -3 -2 
-6 1 1 Jf 9500 x| [2500 
Now, X=A™!B=|-9 2 1 ||29000 |— | y |=| 3000 
16 -3 -2 || 30500 z 4000 


=> x= 2500, y = 3000 and z = 4000 

x+2 2y+3_ SEC on 
4 5 

Any point on the line is given by 


& i 44-3 2) 
2 3 

Now, direction ratios of a line joining (-2, 3, -4) and 
4A — —4 44—9 5448 

(aa 25 À 2, are 3A, E 3 


Now, the distance is measured parallel to the plane 
4x + 12y-3z+1=0. 


xaha 12x (AR?) -3x (2) -0 


=> 12À +24 -54-5 -8=0 
=> 31A-62=0>A=2 


37. Let 


The required point is (322) 
2 


2 
So, required distance- | (44-2 + E — 3] +(2+4)* 


289 17 


| 1 
= |36+36+- = 
4 V4 


units 
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OR 

Let @=-2i+6j—6k , b-—3i410j—9k and ¢=—5i-6k 
i jk 
Now, @Xb=|-2 6 -6 
5 i0 = 


= 1(-544. 60) - J (18 - 18) + £(-20 + 18) = 6ì—2k 


TE" 
bxé=|-3 10 -9 
-5 0 —6 


= $ (-60 +0) - J (18 - 45) + Å (0 + 50) 
--60j +27j +50k 


i j k 
cxa=|-5 0 -6 
-2 6 -6 


= i(0 +36) - j(30-12)+ k(-30 +0) = 36i —18j — 30k 
Hence, equation of the plane, 
(7 -a)-(4xb+bxé+¢xa)=0 
(-21+6}—6k)-| (-181+9}+18k) | 20 
=> 7-(-181+9j+18k) =36+54—108 
=> 7.(2i-j-2k)=2 


38. We have, Maximize Z = € +7y 


subject to constraints 

x+3y< 12 

3x+y<12 

x,y20 

We draw the graph of lines L, : 
b:3x*y- 12. 

As x 2 0, y 2 0 the solution lies in first quadrant 


x + 3y = 12 and 


Vertices of feasible region are O(0, 0), C(4, 0) E(3, 3) 
and B(0, 4) 


Corner points Value of Z x +7y 
O (0, 0) 0 
C(4, 0) 70 
E(3, 3) 73.5 (Maximum) 
B(0, 4) 28 


Hence the maximum value is 73.50 which is attained 
at E(3, 3). 

OR 
We have, Maximize, Z = 500x + 150y 
Subject to constraints, 2500x + 500y < 50000, 
x+y<60,x20,y20 
We draw the graph of lines J, : 2500x + 500y = 50000, 
L:x+y=60 
As x 2 0, y 2 0 the solution lies in the first quadrant. 


The vertices of the feasible region are O(0, 0), A(20, 0), 
B(10, 50) and C(0, 60). 


Corner points Value of Z = 500 x + 150 y 
O(0, 0) 0 
A(20, 0) 10000 
B(10, 50) 12500 (Maximum) 
C(0, 60) 9000 


<. Maximum value of Z is 12500 which is attained at 
B(10, 50). 


OOO 
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elf Evaluation Sheet 


Once you complete SQP-13, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Matrices / Matrices 
Vector Algebra 


Integrals / Integrals 


Relations and Functions 


Inverse Trigonometric Functions / Inverse Trigonometric Functions 
Vector Algebra 
Vector Algebra / Vector Algebra 


Determinants 


Three Dimensional Geometry / Three Dimensional Geometry 


Inverse Trigonometric Functions 


Integrals 


Three Dimensional Geometry 


Determinants 


Three Dimensional Geometry 


Differential Equations 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 Three Dimensional Geometry 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Probability 4 

Application of Derivatives 4 
Application of Derivatives 2 
20 Vector Algebra / Vector Algebra 2 
21 Determinants 2 
22 Probability 2 
23 Integrals / Integrals 2 
24 Relations and Functions 2 
25 Differential Equations 2 
26 Application of Integrals 2 
27 Probability 2 
28 Continuity and Differentiability / Continuity and Differentiability 2 
29 Application of Derivatives 3 
30 Application of Integrals 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Integrals 3 
33 Relations and Functions 3 
34 Differential Equations / Differential Equations 3 
35 Continuity and Differentiability 3 
36 Determinants / Determinants 5 
37 Three Dimensional Geometry / Three Dimensional Geometry 5 
38 Linear Programming / Linear Programming 5 
Total 80 


= x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 
W) COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 


<))UESTION 
(APER 


BLUE PRINT 


sop 14 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i otn ii (2 maid G RE (5 iai Total 
1. Relations and Functions 1(1) - 1(3) - 2(4) 
2. Inverse Trigonometric Functions 2(2) 1(2) - - 3(4) 
3. | Matrices 20 1(2) = - 3(4) 
4. Determinants 1(1) - - 1(5)* 2(6) 
5. Continuity and Differentiability E 1(2)* 2(6) - 3(8) 
6. Application of Derivatives 1(4) 1(2)* 1(3) - 3(9) 
7. | Integrals 2(2)* 1(2) 1(3)* = 4(7) 
8. Application of Integrals — 1(2) 1(3) - 2(5) 
9. Differential Equations 1(1) 1(2) 1(3)* - 3(6) 
10. | Vector Algebra 3(3)* 1(2)* = = 4(5) 
11. |Three Dimensional Geometry 4(4)# - - 1(5)* 5(9) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability 1(4) 2(4) - - 3(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*It is a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 

1. Tt consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 
3.  Section-II contains 2 case study-based questions. 

Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 
l. Ifa matrix A is both symmetric and skew-symmetric, then show that A is a zero matrix. 


OR 


1 213 1 7 1l 
If = , then find the value of k. 
3 42 5 k 23 


pee 
2. Evaluate: | Su E dx 


cos? x 
3. Ifthe direction ratios of a line are 1, —3, 2, then find its direction cosines. 
OR 
The coordinates of a point P are (3, 12, 4) w.r.t. origin O, then find the direction cosines of OP. 


4. LetRbea relation defined on the set of natural numbers N as follow : 
R={(x, y)xe N, ye Nand2x + y= 24} 
Find the domain and range of the relation R. 
5. Find the distance from the origin to the plane x + 3y - 2z + 1 = 0. 
188 Class 12 


15. 


16. 


. Find the domain of f(x) = sin! x + tan! x + sec !x. 
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OR 
Find the foot of the perpendicular from (0, 0, 0) to 3x + 4y - 6z = 0. 


Construct a matrix A = [aj]; where a; =i + j. 


If p= i -2j +k, q- i+ 4j ~2k are the position vectors of points P, Q respectively and point R (7) divides 
the line PQ internally in the ratio 2 : 1, then find the coordinates of R. 
OR 


Ifa-i +3, b= 2î +5), c= 4i*2j and ¢=t,a+t,b, then find the value of t, and t. 
Find the principal value of tan (-v3). 


n/4 
Evaluate : J tanxdx 
d OR 


Evaluate : J xcot ! xdx 


. Find the value of (jx k) j (i xk) +k (ix j). 
. If (2, 4, -3) is the foot of the perpendicular drawn from the origin to a plane, then find the equation of the 


plane. 
1 


. Find the equation of the line in symmetric form which passes through the points A(-2, -1, 5) and B(1, 3, - 1). 


3-x 2 2 
. Find the value of x for which the matrix A=} 2 4-x 1 is singular. 
-2 -4  -1-x 
The cartesian equations of a line are 6x - 2 = 3y + 3 = 2z - 4. Find the direction ratios of the line. 
. . d 
Find the integrating factor of the differential equation Yy- Zy, 
dx 1- x? 
Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


In a family there are four children. All of them have to work in fields 

to earn their livelihood at the age of 15. 

Based on the above information, answer the following questions : 

(i) Probability that all children working in fields are boys if it is given 
that elder child working in fields is a boy, is 
(a) 3/8 (b) 1/8 
(c) 5/8 (d) none of these 

(ii) Probability that all children working in fields are grass, if first two 
children working in fields are girls, is 
(a) 1/4 (b) 3/4 (c) 1/2 (d) none of these 

(iii) Find the probability that two middle child working in fields are boys if it is given that first child working 
in fields is a girl. 
(a) 0 (b) 3/4 (c) 1/4 (d) none of these 

(iv) Find the probability that all children working in fields are girls if it is given that at least one of the 
children working in fields is a girl. 
(a) 0 (b) 1/15 (c) 2/15 (d) 4/15 

(v) Find the probability that all children working in fields are boys if it is given that at least three of the 
children working in fields are boys. 


(a) 1/5 (b) 2/5 (c) 3/5 (d) 4/5 


Mathematics 189 


WWW.JEEBOOKS.IN 


18. In a street two lamp posts are 300 feet apart. The light 
intensity at a distance d from the first (stronger) lamp 


post is a, the light intensity at distance d from the 
d 


second (weaker) lamp post is = (in both cases the light 
d 


intensity is inversely proportional to the square of the 

distance to the light source). 

The combined light intensity is the sum of the two light intensities coming from both lamp posts. 

Based on the above information, answer the following. 

(i) Ifyou are in between the lamp posts, at distance x feet from the stronger light, then the formula for the 
combined light intensity coming from both lamp posts as function of x, is 


) 1000 " 125 b 1000 " 125 1000 z 125 (d) N £d 
= a Tt- t 

" x) x? (b) (300-x°) x 7 xi B0-x)} Gana 
(ii) The maximum value of x can not be 

(a) 100 (b) 200 (c) 300 (d) None of these 
(iii) The minimum value of x can not be 

(a) 0 (b) 100 (c) 200 (d) None of these 
(iv) If I(x) denote the combined light intensity, then I(x) will be minimum when x = 

(a) 100 (b) 200 (c) 300 (d) 150 


(v) The darkest spot between the two lights is 
(a) ata distance of 100 feet from the weaker lamp post. 
(b) at distance of 100 feet from the stronger lamp post. 
(c) ata distance of 200 feet from the weaker lamp post. 
(d) None of these 


PART - B 
Section - III 
4 
19. Evaluate ) = 
2 
20. If y? = ax? + bx + c, then find the value of L^») 


dx by using substitution method. 


OR 


Differentiate e” log(sin 2x) w.r.t. x. 


21. A bag contains 6 red, 5 blue and 7 white balls. If three balls are drawn one by one (without replacement), 
then what is the probability that all three balls are blue? 


n 
22. Determine the area enclosed between the curve y = cos x, 0€ x € F and the axes. 
23. Find a unit vector perpendicular to the plane of à = 2i —6j— 3k and b =4i+ 3j =k. 
OR 
Find the angle between the vectors +b and á — b , where à = i+j+ 4k and b = i- j+ 4k. 


24. Solve the differential equation — +1=e**’, 
x 


25. An unbiased dice is thrown twice. Let the event A be ‘odd number on the first throw and B be the event ‘odd 
number on the second throw: Check the independence of the events A and B. 


-3 
26. Evaluate : sin > cos! E J 
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27 


29. 
30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


0 
araf 
1 


28. 
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i } then show that A? + Iz A(A? - I). 


Find the values of x if f (x) = 6(x? - 5x - 24) is an increasing function. 
OR 
A rod 108 metres long is bent to form a rectangle. Find its dimensions, if its area is maximum. 


Section - IV 
If the tangent at P(1, 1) on y = x(2 - x)? meets the curve again at Q, then find the point Q. 


Show that the function f: R > R given by f(x) = x? + x is bijective. 
If x ay = In x, then find the value of e? y(e) - y(1). 
x 
OR 


Solve the initial value problem 2xy+ y? - 2x? = =0,y(1)=2. 
x 


A17 kx —41- kx 


, if-1€x«0 

Find the value of k, for which f(x)= 4 a is continuous at x = 0. 
xT, ifü£x«l 
x-1 

Find the area bounded by the circle x? + y? = 8x and the line x = 2. 

2 
Evaluate : ee 
x* -2x? +81 OR 


1/2 
Evaluate : J x? sin? x dx 
0 
Find the second order derivative of a sin?t with respect to a cos?t at t 2 1/4. 


Section - V 


Solve the following problem graphically : 
Maximize Z = 22x + 18y 
Subject to constraints : 
x+yS20 
36x + 24y € 576 
x,y20 
OR 
Find the maximum value of z = 3x + 5y subject to x + 4y < 24, 3x +y 22, x +y £9, x 20, y 2 0. 


Find the equation of the plane containing the lines r — iz j +À (i + 2j — k) and r = i+ j +u Gj + j -2 k). 
Find the distance of this plane from origin and also from the point (1, 1, 1). 
OR 


Find the length of the perpendicular drawn from the point (2, 4, -1) to the line 7 = i+ Qi j+2k) : 
1-1 1 
If A=|2 1 —3, then find A^! and hence solve the system of linear equations x + 2y + z= 4, -x + y + 
1 1 1 
z=0,x-3y+z=2. 
OR 
Solve the following system of equations : 
3x-y+Zz=5 
2x- 2y +3z=7 


x+y-z=-l 
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AT =A 


A is also a skew-symmetric matrix. 


» Al =-A 
From (i) and (ii), A = 
Hence, A is a zero matrix. 


OR 


. 1 2173 1] [7 
Given, ls alls. 517% 


1399-0 4406) [7 
> 3.3442 3-1+45\ |k 23 


11 


11 
23 


11 


7a 
2 hi 23|^|k 23| ^ FAY 


2. LetI= | : 
cos^ x 
Eu 


cos? x 


n f 2(cos? x sin? x)-1 


cos? x 


cos2x --2sin? 


x 


dx 


dx 
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< SOLUTIONS > 


1. Given, A is a symmetric matrix. 


-A > A=O 


| 


3. We have, 41? +(-3)?+(2 -n 
1 
Direction cosines are 
Jia" du d 


OR 


Direction ratios of OP are (3 - 0, 12- 0, 4 - 0) or 


(3, 12, 4). 
Also, ¥37 +127 +47 213 
Direction cosines are í 


4. Here R 


4 


t 


2 
dx = [sec xdx =tanx+c 


=3 -12 -4 


ii) 


13' 13' 13 


Jr 


(3° 13°13 


={(x% y)|xe N,ye Nand 2x + y = 24} 


) 


R= {(1, 22), (2, 20), (3, 18), (4, 16), (5, 14), (6, 12), 
(7, 10), (8, 8), (9, 6), (10, 4), (11, 2)} 


Domain of R = (1, 2, 3, 4, ..., 


Range of R = 
5. Required distance, 


d= 


11) 


OR 
Given plane is 3x + 4y - 6z = 0 
The d.r’s of normal to plane (i) are 3, 4, -6. 


192 


(2, 4, 6, 8, 10, 12 ,..., 22} 
040-041 | 1 
Ja «Gy FE | 14 


(i) 


3 4 
D.c’s of normal are ABL del a 


0 
Here, d = ——-0 


v61 


—6 


Foot of perpendicular is (ld, md, nd) i.e., (0, 0, 0) 


6. Here, a ,21*1-2,a4,,-1*42-3, 


a =2+1=3anda,„=2 


+2=4 


2 3 
Hence, A = f 
7. Here 7 - 2d * P 2i48j- Ak +i-2j+k 
2+1 3 
ae oe ae 
ON I UR 
3 
= R=(1,2,-1) 
OR 


Here, G=t,a+t,b 


= 41+2j=1,(i+3j)+t, Qi) 


=> t,+2t,=4 

and3t, + 5t, =2 

Solving (i) and (ii), we get 
t, =- 16, t, = 10 


...(i) 
...(ii) 


8. Let tan! (-43)- o. => tana 2-43 --ünl 


T —T T 
e|—, 
3 (= Jj 


Principal value of tan! (-v3 ) is E ' 
n/4 
9. We have J| uds] [log | sec x |] 
= log uer 7^ log | sec0 | = log | V2 |-log |1| 
OR 

Let make dx 

2 

=~ cot ss [2 Z d 

2 14x? 

2 

E 1 +1 1 1 

=~ cot x+ E dx J dx 

2 24x74] 24 x? 41 
2E t ELE X Le 
cg m DERE 


1 
— —log2 
2 g 
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10. iit j(—j)+k-k=1-141=1 
11. Foot of perpendicular from (0, 0, 0) to the plane is 
(2, 4 -3), then @=2i+4j-3k 
Normal to plane is, n = 2i+4j-3k 
Equation of plane is, r-n=a-n 
=> (xityjtzk)-(2it4 j-3k) =4416+9 =29 
=> 2x+4y-3z-29=0 
12. Given f(x) = sin"!x + tan^!x + sec^!x 
Domain of sin-!x = [-1, 1] 
Domain of tan™!x = (—ee, co) 
Domain of sec^!x = (—-eo, co) - (-1, 1) 
Domain of f(x) = [=4, 1] (A (-29, oo) n [(-0°, oo) T (=1, 1)] 
= {-1, 1} 
13. The symmetric form ofthe equation of line passing 
through A(-2, -1, 5) and B(1, 3, - 1) is 
x-(-2)_y-(-1)_ 2-5 x+2 ytl 2-5 


1-(-2) 3-(-1) -1-5 3 4  -6 
14. A is singular ~. |A| =0 

3-x 2 2 
=> |2 4-x 1 |=0 

-2 -4 -l-x 


= (3 - x) (-4 - 4x + x +x? + 4) = 2(-2 - 2x + 2) 
+2(-8 +8 -2x)=0 
= (3 -x)(x - 3x) +4x-4x=0 
= (x-3)x=0>x=0,3 
15. The equations of the given line are 
6x-2=3y+3=2z2-4 


1 
X — — 
m 3 d +1 _ 27 2 
1 2 3 
Clearly, the direction ratios of the given line are 1, 2, 3. 
d 
16. The given equation is ND =x, 
dx Jy—x? 
where P= andQ=x 
1-x? 
dx 


5 Lp. =e” =e ish -enx 


17. Let B and G denote the boy and girl respectively. 
If a family has 4 children each of four children can 
either boy or girl. 

Sample space is given by 

S = {BBBB, BBBG, BBGB, BGBB, BBGG, BGBG, 
BGGB, BGGG, GBBB, GBBG, GBGB, GBGG, GGBB, 
GGBG, GGGB, GGGG} 


Mathematics 


(i) (b):Let A = All children are boys. 

<. A = {BBBB} i.e., n(A) = 1 

B = Elder child is a boy 

-. B = (BBBB, BBBG, BBGB, BGBB, BBGG, BGBG, 
BGGB, BGGG} i.e., n(B) = 8 

Now, n(Ar B) = 1 

(AMB)_1 


^. P(A/B)= um 


(ii) (a) : Let A = All are girls. 
^ A={GGGG} i.e., n(A) 21 
B = First two children are girl 
^" B={GGBB, GGBG, GGGB, GGGG} i.e., n(B) = 4 
Now, n(Ar» B) = 1 


" PA yt OD T 
n(B) 4 
(iii) (c):Let A = Two middle child are boys. 


^ A = [BBBB, BBBG, GBBB, GBBG} i.e., n(A) = 4 

B = First child is a girl = 8 

.. B = {GBBB, GBBG, GBGB, GBGG, GGBB, GGBG, 
GGGB, GGGG} 

i.e., n(B) = 8 

Now, n(Ar^ B) = 2 


2 1 
- P(A/B)===— 
(A/B) 274 


(iv) (b) : Let A = All are girls. 

" A={GGGG} £e. n(A) =1 
B = At least one child is girl. 
.. B = {BBBG, BBGB, BGBB, GBBB, BBGG, GGBB, 
GBGB, BGBG, BGGB, GBBG, GGGB, GGBG, GBGG, 
BGGG, GGGG} 
i.e, n(B) = 15 
Now, n(A r^ B) 21 

1 

. P(A/B)= T 
(v) (a): Let A = All are boys. 

`- As (BBBBlie.n(A) 1 
B = At least three of the children are boys. 
 B-(BBBB,BBBG, BBGB, BGBB, GBBB}i.e., n(B)=5 
Now, n(A r^ B) 21 


1 
n P(A/B)=— 
Am 


18. (i) (c) : Since, the distance is x feet from the 
stronger light, therefore the distance from the weaker 
light will be 300 - x. 
So, the combined light intensity from both lamp posts 
is given b E + a 

Sven OY Xt 00-3. 
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(ii) (c) : Since, the person is in between the lamp posts, 
therefore x will lie in the interval (0, 300). 

So, maximum value of x can't be 300. 

(iii) (a) : Since, 0 « x « 300, therefore minimum value 
of x can't be 0. 


1 12 
(iv) (b) : We have, I(x) =" +? — 
x! (300—x) 
—2 2 
> (x)= Id En ^ and 
x)  (300—x) 
2000 750 


e quee 

x (300— x) 
For maxima/minima, T(x) = 

2000 250 
x'  (300-xy 
Taking cube root on both sides, we get 
2(300-x)2x = 600=3x => x=200 

Thus, I(x) is minimum when you are at 200 feet from 
the strong intensity lamp post. 
(v) (a) : Since, I(x) is minimum when x = 200 feet, 
therefore the darkest spot between the two light is at a 
distance of 200 feet from stronger lamp post, i.e., at a 
distance of 300 - 200 = 100 feet from the weaker lamp 
post. 


= 8(300— xy =x? 


dx 


19. Let T= j : 
5 


Put x? + 1=t= 2x dx = dt 
When x = 2, t=5 and when x = 4, t= 17 


17 
lrl 1 17 17 

mcg sti 
2r 5 lot ]; Hoe ( . ) 


20. Given, y? = ax? + bx + c 
Differentiating both sides, we get 2yy, = 2ax + b ...(i) 
Again differentiating, we get 2yy, + y,(2y,) = 2a 


2 
stt) (Using (i)) 


> Wr=a-y => m=a-| 


_ Aya — (44° x? +b? + 4abx) 
B 2 


4y 
3 4alax? +bx+c)—(4a7x? +b? +4abx) 4ac-b? 
=> y J= = 
4 4 
d, 3 
> ge 9? 
OR 


Let y = e” log (sin2x) 


2- at log(sin2x)] 


=e“ ogena orena . 4 (es) 
dx dx 
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=e- : .c0s2x-2} +log(sin2x) e? 
sin2x 


= 2e*cot2x + e* log (sin 2x) 

= e*{2 cot2x + log(sin 2x)} 
21. Let A, B and C be the events of drawing a blue ball 
in first, second and third draw respectively. 
Then probability of getting blue ball in all three draws 
= P(A A BA C) = P(A)-P(BJA):P(C|A A B) 


5 4 3 
P(A) =—,, P(B|A)=— P(C| ANB) =— 
Now, P(A) 18' | j; and (C | ) 16 
5 4 3 5 
x—x-—zz 


P(ANBOC)= = 
18 17 16 408 


: ; T 
22. Given curve is y = cos?x, 0€ x € > 
1/2 
Required area — ll cos? xdx 
0 


=f [ee 

A 2 

E a 

=|—+ 

4 do 

-((2 Ju »|-* sq. units 
i jk 

23. We have,axb=|2 -6 -3 
4 3 -l 


=> üxb-i(649)-j(-2412)- k(64-24) 
= üxb-15i-10j430k 


and |axbl= 4152 +(-10)2 (80)? = 35 


ixb UE MS 
Required vector — s E sas 
là xb| 7 
OR 


Given that, a=i+j+4k and b =i-j+4k 
a+b =2i+8k and á-b -2j 
Let 0 be the angle between á «b and á —b, then 


cosp — V t E (à — b) 
la-- bla - e| 
| Qicojesk)(0i-2j*0R) — 94940 
V22+02+82402+22+02 NJ446444 


T 
= cos0=0 == 
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24. We have Z, l=ety 


x 
Letx+y= pel x 
dx dx 

— au =g" = fe“du= [dx => -e“=x+c 

» 1 


= e+”) 4 x= c where-c =c 
25. If all the 36 elementary events of the experiment 
are considered to be equally likely, we have 


1 


18 1 1 
P(A)=—- =~ and p(py=8 =} 
36 2 36 2 


Also, P(A r^ B) = P(odd number on both throws) 
2:9... 
36 4 
1 1 


1 
Now, P(A)P(B) - -x--— 
(ADSS R = 


Clearly, P(A r^ B) = P(A) x P(B) 
Thus, A and B are independent events. 


26. Let cos ! (3- 0, where 0 e [0, 7] 


—3 
Then, cos0 = IH 


Since0 € , we have sin 0 > 0 


sin0 = y1- cos? o= 1-Ż= [5-2 


sin) cos ! (= J = sin20 = 2sin0cos 0 
-fzx a2) 94 
5 5 25 
-1 
0 


SPEM » 
fae aat 
i k SORGE 2 


From (i) and (ii), we get R.H.S. z L.H.S. 


0 
27. Here, A= l 


...(ii) 


Mathematics 


28. f (x) is increasing if f' (x) > 0 
=> 6(x*-5x-24)>0 
> xX- Sy Dd SOS xX -5x> 24 


2 
2 5 121 
> x B cup saa —|x-— > 
4 4 2 4 
5 ll 5 11 
=> x-->— or x--<-— 
2 2 2 2 


=> x>8 or x<-3 
^. fis increasing, if x < - 3 or x» 8. 
OR 
Let x be the length and y be the breadth of the rectangle 
2x + 2y = 108 > y = 54- x 
Now, area of rectangle = xy =x(54 - x) 
Let f (x) = 54x - x” 
f(x) 2 54- 2x and f"(x) = - 
For extreme values, f'(x) = 
= 54-2x=0 > x=27 
f" (27) 2 -2«0 


Area is maximum when x = 27, y = 27 


29. Here, y? = x(2 - x)? 5 yl = 2 — 4x? +4x .. (1) 
dy 4,2 dy 3x^-8x44 

=> 2y i -8x+4 > J 2y 

E |2| - 23-844 1 
dx (4) 2 2 


Equation of tangent at P is 


je ci ii 
y-1--5(x-1 = x+2y-3=0 ...(ii) 


x 
in (i), we get 


Using y= a 


3-x 
(ae 


=> 94 x7 - 6x = 4x - 16x2 + 16x 

— 4x3 - 17x? + 22x - 9 = 0 which has two roots 1, 1 
(Because of (ii) being tangent at (1, 1)) 

9 


17 
Sum of 3 roots =— = 3" root IE Vogue 
4 4 4 


30. Here, f: RO R, f(x) =x + x 
One-One:x,, x, € R such that, f(x,) = f(x;) 
=> x, +x =x tx, > x; -x3 txj-xX,-0 
=> (x -x)(x txxx, +x, +1) = 
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=> X,-x,=0 

> a =k, 

Thus, f(x) = Kx) > x, =x, 

So, fis one-one. 

Onto : Let y be any arbitrary element of R. Then, 
fx)=y > X pxey 

=> y=% +x > P+x-y=0 

We know that an odd degree equation has at least 

one real root. Therefore, for every real value of y, the 

equation x? + x - y = 0 has a real root a such that 
@+a-y=0 >a@+a=y> fla)=y. 

Thus, for every y € R, there exists a € R such that 


t x + X7 +x 2 0 Vx1,X> ER} 


fa)=y. 
So, fis onto. 
Hence, f: R R is a bijective function. 
2 
31. We have D2, = ae 
dx x x 
It is a linear differential equation. 
2 
—d. 
inae uud 


Inx 
; : 2i 2 : = 
Solution is, yx x a dx J xlogx dx 


2 2 
B net. 
> yx = SInx-J— dx 


We have 2xy + y? —2x 


dy _ 2xy y? 
dx 2x? 
Putting y= vx => e =vt+Xx a 
dx dx 


dv 2v+v? dv 
= = x = 

dx 2 dx 2 
J- ER 

=> la m X 


vVtx 


2 2x 
= ——=loglxl+c > =a Sgaite ---(i) 
y 


It is given that (1) = 2 i.e., y = 2 when x= 1 
(i) becomes -1 = 0 + c c = -1 
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Putting c = -1 in (i), we get 
2x 
1—-loglxl 
Clearly, y is defined if x # 0, and 1 - log|x| # 0. 
Now, 1 - log |x| = 0 = log|x| = 1 > |x| 2 e x 2 € e. 
2x 


2x 
-—=log|x|-1 > y= 
y 


Hence y= , where x # 0, + e gives the 


1—-loglxl 
solution of the given differential equation. 


32. Since, f(x) is continuous at x = 0. 


Jim j()-/()- lim f() à) 
Now, f= - = 
Jim. f(x)= lim f(0-+h) = lim atte z 
Jim f) 7 lim f(0— 1) = lim jg NS 


A1 kh — AA — kh ye ML kh + LT kh kh 


= lim 
DER TNl-kh 


h>0 h 
gs 0580-17 kh) 
h>0 h [J1+ kh +J1—kh] 


zs 2k _ 2k E 


ho04lcrkh-c-4l1-kh 2 


From (i), we get k = -1 


33. Given curve is x” + y? = 8x 


-1|(2 = ue 4+8sin/ EJ EET 
-2|- J12- Bx er). j- rd 
-(- "n units 
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2 
+ 
34. Let uj EL E X 
X —2x +81 
p. TRA 
=. [= A. dx =f dx 
epee $195. 
x x 
ibt 
2 
— if x dx 
( -2) asa 
x 
9 
Put x-—=t> [espa 
x x2 


D 3 
= +C 
IJ: E its B 


T 
2 
1— cos2x 
x? sin? x dx = IE . ear 
0 


o n]a 


2 
T T 
2 2 
1 1 
== [xd —— IE: cos2x dx 
2 2 
0 0 
n z 
E | 2 "3 ais p a dx 
Il a " : 2 
n 
| T? 1| n? yl 2 
= x0-0 [x sin2x dx 
| | 2L4 E A 


a 


T 
3 = 2 
T 1 —cos2x) |2 —cos2x 
=— + E | II je 
48 2 2 ü- X 2 
m 


3 
T 1| -r 1 
=Z p L| cosn-0|+ t f cos2x ax 
4 £T 


TT + 
48 8 8 48 8 
35. Let y = asin?t and x = a cos? t 


On differentiating w.r.t. t, we get 


Mathematics 


dy 2-5 dx _ 2 i 
Ge = sin tcost and di = 3acos* t(—sint) 


Ta 
dy dt) | 3asin“tcost 


= = — —tant 
dx [s } 3acos’ t(—sint) 
dt 
Again differentiating w.r.t. x, we get 
2 
Y 2,00 sect 1 ( sec*t 
z = -sec t de^ 2 i =—| —— 
dx X 3acos*t(—sint) —3a| sint 


dy) 14 42 
dx? Qr 3a Egg 3a 
4 42 


36. To solve this LPP graphically, we first convert 
the inequations into equations 1, : x + y = 20, 
L : 36x + 24y = 576, : x = 0, 1,:y = 0. Draw the 
corresponding lines. 

The feasible region of the LPP is shaded in figure. 
The corner points of the feasible region OA,PB, are 
O(0, 0), A,(16, 0), P(8, 12) and B,(0, 20). 


The values of the objective function Z at corner-points 
of the feasible region are given in the following table. 


Value of Z = 22x + 18y 


Corner Points 


O(0, 0) 0 
A,(16, 0) 352 
P(8, 12) 392 (maximum) 
B (0, 20) 360 
Z has maximum value 392 at P(8, 12). 
OR 


Converting inequations into equations and drawing 
the corresponding lines. 
x + 4y = 24,3x+y=21,x+y=9 


Tal ci i 24221 
24 6 ^7 21 ^9 9 


i.e., 
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As x Z 0, y 2 0 solution lies in first quadrant 


The feasible region of the LPP is shaded in figure. The 
corner points of the feasible region OABCD are 
O(0, 0), A(7, 0), B(6, 3), C(4, 5) and D(0, 6). 


Value of Z = 3x + 5y 


Corner Points 


G+jth-(it+j+h —1+1+1 | s 

J J 

= = units 
Rie ae ow V3 V3 


OR 
Let M be the foot of the perpendicular drawn from 
P(2i+4j—k) on the line F =i + A(2i+ j+2k) 
Let the position vector of M be į +A(2i+ j +2k) 
= (142A) 0)j- Qk C. 
Then PM -[(1-22)i - (4)j - Q2)K] - Qi - 4j — K) 
PM = (-14 229i (44-3) j - (13-22)k 


Since PM is perpendicular to the given line which is 


M lies on the line) 


parallel to b = Qi 4 j+2k) 
PM. b=0 


ie, [(-1+2A)i+(-4+A)j+(1+2A)k]:(21+}+2k)=0 


O(0, 0) 0 => 2(-1+2A)+1(-4+A) + 2(14 2A) 20 
A(7, 0 21 4 
9) => 914-4202 A=— 
B(6, 3) 33 9 
: Putting the value of A, we obtain the position vector of 
C(4, 5) 37 (Maximum) 
M 175 4 8^ 
D(0, 6) 30 arius 
"Z has maximum value 37 at C(4, 5). l^ 324 174 
37. We are given the equation of lines as d 1 9 J 9 
F=it+j +A (i+2j)-k and — 1029 289 
mp "oa Required length [Boe apu a 
r-itj-cu(-ci-j-2k) 81 81 81 
We know that the equation of plane containing 1319 
F =G+ Ab and F =4 + Ab, is(F —&)- (b, x b) =0 EN ee 
Here, A =i + jb =i+2j ~k,b, =-i+j —2k l-l 1 
Se 38. We have, A =] 2 1 -3 
_ F IK . . . 1 11 
b xb, =|1 2 -1-(-44Di- (-2-Dj* (02k 
-] 1-2 1 -1 1 
. |A|22 1 -3 
— b xb, =—-3i+3j + 3k 1 1 1 


Therefore, the equation of plane is, 
(F —(@ + j))-(-3i 3j + 3k) =0 
— 7-(-31 +3] + 3k)+3-3=057-(-i+ j+h=0 
This is the equation of the required plane. 
We know that the distance of a point P with position 
|a-n—d| 
|7| 


Now, distance from origin is 0 and distance from the 


vector d from the plane 7 -ñ = d is given by 


point (1, 1, 1) ie, i +} +k is 
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=1(1+3)+1(2+3)+1(2-1)=1040 
So, A is invertible. 


4 -5 1 4 22 
adj A=|2 0 -2|=|-5 0 5 
2 5 3 px 
4 22 
> A= pi] 6 4 7 -es o0 l (i) 
1 23 
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Now, the given system of equations is expressible as 3 1 1 


x 5 
MEE: 4 where A=| 2 -2 3 |,X=| y}and B=| 7 
sb BO MENS z =Í 
1 = 1 2 
i Now, |A] = 3(2 -3) - (-1) (-2 - 3) 124 2) = -4+0 
x 4 — A” exists and so the given system has a solution 
; -— 
or A'X - B, where X = y and B-10 given by X = A B. 
Z 2 -] 0 =l 
Now, | A’ | = | A | = 10 # 0. So, the given system of 
mM 4 -4 -4 
equations has a solution given by 
X = (A'Y1 B = (A 'B [- (A) = (A ]] -1 0 -l 
, 1 
4 2 2 4 : EN LEN" 5 —4 -7 
=> |yļ|= 5 -5 0 5|ļo [Using (i)] 4 4 4 
z 1 -2 3) {2 -1 0 -1][5 1 
1 
E e X=A'B=--|5 -4 -7||7 |=]-1 
x i 4 —5 ]][|4 9/5 4 i NP 
= |2|= Tol? 0 -2||0| =|2/5 CEST 7 
z 2 5 3ļ||2| |7/5 un E 
—|y|-|-1| —x-Ly--Lz-l. 
> x=9/5, y=2/5and z=7/5. f 
z 
OR l ! -— 
The given system of equations can be written as Hence, the solution of the given system of equations is 
AX=B x=1,y=-landz=1. 
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elf Evaluation Sheet 


Once you complete SQP-14, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 


Matrices / Matrices 


Integrals 
Vector Algebra / Vector Algebra 


Relations and Functions 


Three Dimensional Geometry / Three Dimensional Geometry 
Matrices 
Vector Algebra / Vector Algebra 


Inverse Trigonometric Functions 


1 
2 
3 
4 
5 
6 
7 
8 
9 Integrals / Integrals 
10 Vector Algebra 
i : 
2 
3 
4 
5 
6 
7 
8 
9 


Three Dimensional Geometry 


Inverse Trigonometric Functions 


Three Dimensional Geometry 


Matrices 


Three Dimensional Geometry 


Differential Equations 


Probability 4 

Application of Derivatives 4 

Integrals 2 
20 Continuity and Differentiability / Continuity and Differentiability 2 
21 Probability 2 
22 Application of Integrals 2 
23 Vector Algebra / Vector Algebra 2 
24 Differential Equations 2 
25 Probability 2 
26 Inverse Trigonometric Functions 2 
27 Matrices 2 
28 Application of Derivatives / Application of Derivatives 2 
29 Application of Derivatives 3 
30 Relations and Functions 3 
31 Differential Equations / Differential Equations 3 
32 Continuity and Differentiability 3 
33 Application of Integrals 3 
34 Integrals / Integrals 3 
35 Continuity and Differentiability 3 
36 Linear Programming / Linear Programming 5 
37 Three Dimensional Geometry / Three Dimensional Geometry 5 
38 Determinants / Determinants 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 
ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
CHEST EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
(')UESTION 


(APER 


BLUE PRINT 


sa 19 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i i (2 maid G RE (5 iai Total 
1. Relations and Functions 2(2) - 1(3) - 3(5) 
2. Inverse Trigonometric Functions 1(1) (2) - - 2(3) 
3. Matrices 2(2) (2) - - 3(4) 
4. Determinants 1(1)* - - 1(5)* 2(6) 
5. | Continuity and Differentiability - (2) 2(6)* - 3(8) 
6. Application of Derivatives 1(4) (2) 1(3) — 3(9) 
7. Integrals 1(1)* 1(2)* 1(3)* - 3(6) 
8. Application of Integrals 1(1) 1(2) 1(3) - 3(6) 
9. Differential Equations 1(1)* 1(2)* 1(3) - 3(6) 
10. | Vector Algebra 3(3)* 1(2)* = = 4(5) 
11. |Three Dimensional Geometry 4(4) - - 1(5)* 5(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability 1(4) 2(4) - - 3(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part -A : 
1.  Itconsists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 
326 
1. Write the cofactor ofthe elementa, inA-|5 0 7|. 
3.8 5 


OR 
If A is a square matrix of order 3 and |2A| = k|A], then find the value of k. 


=, ıl 
2. Evaluate: tan | 2eos( asin 4) 
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11. 


12. 


13. 


14. 


15. 


16. 
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2 3 
If f (x) = x? - 4x + 1, find f (A), were a= [| | 


Find the unit vector in the direction of vector @ = 27+ 3j 4k. 


OR 


Find the projection of the vector 7} +} — 4k on 2? +6} + 3k. 


Check whether the function f(x) = x? - 3x? - x is one-one or not? 


3 
Evaluate : Jo -D(x-2)(x-3)dx 
1 


OR 


T 
Evaluate : J xl? sin?x dx 


-7 
Check whether the lines having direction ratios (V3 -1,- 43 —1, 4) and C45 +1, 43 +1, — 4) are perpendicular 
to each other. 


If the vectors 37+ 2j — k and 6—4 xj + yk are parallel, then the values of x and y. 


OR 


Find the point which divides the line segment joining the points (-2, 3, 5) and (1, 2, 3) in the ratio 2 : 3 
externally. 


Find vector equation of the plane which is at a distance of 5 from the origin and its normal vector from 
A. An A 29 

the origin is 2i—3j+ 4k. 

Let A = (1, 2, 3, 4}. Show that f= {(1, 2), (2, 3), (3, 4), (4, 1)} is a bijection from A to A? 

If á and b are unit vectors enclosing an angle 0 and là-b| «1, find the value of 0. 

Find the area of the region bounded between the line x = 2 and the parabola 5? = 8x. 


Find equation of a line which passes through the point (1, 2, 3) and is parallel to the vector 3i42j -2k. 


6 2 
If A2|-3 1],B=|1 3|, such that A+ B+ Cis a zero matrix, then find the matrix C. 
0 4 


If the line joining (2, 3, -1) and (3, 5, -3) is perpendicular to the line joining (1, 2, 3) and (3, 5, A), then find 
the value of A. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 


carries 1 mark. 


17. 


A teacher arranged a surprise game for students of a classroom having 5 students, namely Amit, Aruna, 
Eklavya, Yash and Samina. He took a bag containing tickets numbered 1 to 11 and told each student to draw 
two tickets without replacement. 
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(i) Probability that both ticket drawn by Amit shows even number, is 
(a) 1/11 (b) 2/11 (c) 3/11 (d) 4/11 


(ii) Probability that both tickets drawn by Aruna shows odd number, is 
(a) 1/11 (b) 2/11 (c) 3/11 (d) 4/11 


(iii) When tickets are drawn by Eklavya, find the probability that number on one ticket is a multiple of 4 and 
on other ticket is a multiple 5. 
(a) 4/55 (b) 6/55 (c) 7/55 (d) None of these 


(iv) When tickets are drawn by Yash, find the probability that number on one ticket is a prime number and 
on other ticket is a multiple of 4 . 
(a) 3/11 (b) 5/11 (c) 6/11 (d) 2/11 


(v) When tickets are drawn by Samina, find the probability that first ticket drawn shows an even number 
and second ticket drawn shows an odd number. 
(a) 2/11 (b) 3/11 (c) 5/11 (d) 8/11 


18. An open water tank of aluminium sheet of negligible thickness, with a square base and vertical sides, is to be 
constructed in a farm for irrigation. It should hold 4000 / of water, that comes out from a tube well. 


Based on above information, answer the following questions. 


(i) Ifthe length, width and height of the open tank be x, x and y m respectively, then surface area of tank is 


given by 

(a) S=x? + 2xy (b) S=2x? + 4xy (c) S=2x*+2xy (d) S=2x? + 8xy 
(ii) The relation between x and y is 

(a) xy=4 (b) x? =4 (c) xy2=4 (d) xy =4 


(iii) The outer surface area of tank will be minimum when depth of tank is equal to 
1 th rd 
(a) halfofits width (b) its width (o) (i) ofits width (d) (5) of its width 
3 
(iv) The cost of material will be least when width of tank is equal to 


1 th 
(a) half of its depth (b) twice of its depth (c) (1) ofits depth (d) thrice of its depth 
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(v) If cost of aluminium sheet is € 360/m/?, then the minimum cost for the construction of tank will be 
(a) &2320 (b) € 3320 (c) X 4320 (d) X 5320 


PART- B 
Section - III 
19. Find the equations of the tangent and the normal to the curve y = x? at the point P(1, 1). 


-T 
20. Express tan! eet ee E, z in the simplest form. 
1+ sinx 2 2 


21. Find the area of region bounded by the curve y? = x(1 - x)?, shown in following figure. 
y: 


22. Suppose 5 men out of 100 and 25 women out of 1000 are good orator. If an orator is chosen at random, find 
the probability that a male person is selected. Assume that there are equal number of men and women. 


1 
23. Evaluate : J —— dx 
41-sinx 


OR 
dx 


Evaluate: | ——— — — 
J 1—2sinxcosx 


5a —b 
24. If A= | . 3 | and A adj A = AAT, then find the value of 5a + b . 


25. Find the projection of the vector 5i 5j ~6k on vector joining the points (5, 6, - 3) and (3, 4, - 2). 
OR 
If 4-41 3j * 2kandb =31+2k, find |b x24]. 


26. Suppose that two cards are drawn at random from a deck of 52 cards. Let X be the number of aces obtained. 
Then, find the probability distribution of X. 


2 
27. If y = sin lx, then show that (1 —x”) E 2 x 24 - 0. 


dx 
d 1+ 
28. Find the solution of the differential equation 2 UM. 
dx x(y-1) 
OR 


Find the particular solution of the differential equation log (2 - 3x*4y;y 20,x-0. 
x 


Section - IV 


29. Show that the curve for which the normal at every point passes through a fixed point is a circle. 


30. Find the point on the parabola y? = 2x which is closed to the point (1, 4). 


" ax? " bx DENT. dy 
31. If Y= (x—ayx - bx c) (x — b)(x — c) X—C » then find P 
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33. 


34. 


35. 


36. 


37. 


38. 
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OR 
ax txt . Ax —1 
Differentiate Gay? w.r.t. x. 
x'-1 
2x+3 


Let f: A > B be a function defined as f(x)= "E where A = R — {3} and B = R - {2}. Is the function 
x- 


fone-one and onto? 


Find the area of the region bounded by the curve y = x? + x, the x-axis and the lines x = 2, x = 5. 
1 
-1 
Evaluate : [tan x dx 
i OR 
2 dx 
Evaluate : Í — oC 
x(14- x^) 
If f(x) is continuous at x = 0, where 
SINY cosx, forx>0 
x 
f(x) = 40-41-x) , then find f(0). 
——— — ——, forx<0 
x 
Section-V 


Find the vector and cartesian equation of the line through the point i+ j -3k and perpendicular to the lines 
1 22i-3j4 AQi-- j -3k) and r=3i-5j+ mit j  K). 

OR 
The four points A(3, 2, —5), B(-1, 4, -3), C(-3, 8, -5) and D(-3, 2, 1) are coplanar. Find the equation of the 
plane containing them. 
Find the minimum value of Z = 3x + 4y + 270 subject to the constraints 


x+y 60 
x+y2 30 
x € 40, y € 40 
x20,y20 
OR 


Find the point for which the maximum value of Z = x + y subject to the constraints 2x + 5y < 100, 


A x 20, y 2 0 is obtained. 


25 
2. 3. Ff 
If A2|3 —2 -1[| find A~. Using A^! solve the following system of equations : 
1 1 2 
2x + 3y + 7z= 12 
3x -2y-z=0 
x+y+2z=4 
OR 
1 -2 1 
If A-|-2 3 1 J, find (adj A^). 
1 1 5 
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< SOLUTIONS > 


326 
1. Wehave,A2|5 0 7 
3 8 5 


2 6 
Cofactor of a4, = C4, =(-1)*"" na 14 
OR 
Given, A is a square matrix of order 3 
[2A] = 2/4] = 8]A| = MA]. (Given) 
=> k=8 


= -1(1 
2. Wehave, tan I cos ( sin ! E Jl 
-tan | E cos (2 x al 


= tan! {2 cos z) =tan IE x 1)- =tan1=" 
3 2 4 
dy 1 gs 
3. We have, ———=- y = —— 
d Vx? x 
M dy -1 
This is of the form —-Py-Q, where P=—= 
dx Jx 
es 
and Q= : 
Vx 
[Pa frs 
LF.2e/ =e Ve zu 
OR 
d 
Highest order derivative is M . So, its order is 3 
dx 


and degree is 4. 


4. We have, f(x) 2 x2 - Ax « 1 2 f(A) 2 A? -4A € I 
2 3 2 |2 3|[|2 3 7 12 
= A= = 
1 2 1 2]||1 2 4 7 
(A) 7 12 " 2 3 1 0 
= - + 
f 4 7 1 2 0 1 
7 12 8 12 1 0 0 0 
= — + = : 
4 7 4 8 0 I 0 0 
5. Theunitvectorinthedirection ofa vector d is given 


. Now, |à |= JY? + 3 (4 = J29 
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^ ^ ^ 
2 4 
Therefore, à = i+ 3j+ 4k 2 a, 3 5. AK 
Js ~ J» m qm 
OR 


Let 42 71 +) — 4k andb=2 + 6) 3k. 


Then, 4-6 = (7? +} — 4k)-(2? + 6j + 3k) 
=14+6-12=8 
Also, |b |-4/2? + 6 + 32 =7 
- d: 8 
Projection MUN | > 
6. We have f(x) = 3Ó - 3x? - x 
Cen D ede -12-3 


and f(-1) =-1-3+1=-3 
=> Distinct elements have same image, therefore f is 
not one-one. 


3 
7. Let I= J (x — D(x - 2)(x —3)dx 


1 
3 4 3 2 K 
= | (x? -6x? +11x—6)dx gea 
: 4 3 


2 1 
81 162 99 1 11 
-|5192 —- s-(1-£41-6]l=0 
4 2 4 2 
OR 
T 
Let I= f x!’ sin” xdx 
—T 


Also, let f(x) = x!sin’x 
Then, f(-x) = (2x)? [sin(-x)]’ = -x!°sin’x = -f(x) 


— f(x) is an odd function. 
T 


Iz | x sin xdx =0 
=k 


8. Here, a, — 4341, b, - 5 41, c, =4 and 


a, =—V3+1, b, = 4341, c, =—4 
a C 
Since, -==1, 2s-1and + =- 
ay 2 €) 
& ba 
a, b, c 


— Direction ratios of lines are proportional. 
Hence, the lines are parallel to each other. 
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9. Let a= 3i-2j-k and b = 6i—4x jt yk 
Since, @ and b are parallel 


a=mb, forsomemeR 
=> 31+ 2j-k = m(6i — Axj + yk) 
1 
=> 3=6m > m=z 


—4 
Ako,-4xm- 25 —" =2>x=-] 


and yn 2-1 — Z=- => y=-2 

OR 
Let C(x, y, z) divides the line segment joining 
the points A(-2, 3, 5) and B(1, 2, 3) in the ratio 
2:3 externally. 


. 2b-3àü 


Now, ¢ = , where a, band¢ are position 


vectors of A, B and C respectively. 
-a[z(«2j «35 -3(-21+3j+5k)| 
= —1(8i—5j —9k) =—8i+5j +9k 
So, co-ordiantes of C = (-8, 5, 9) 
10. Let ñ — 27—3-- 4k. Then, 
acsi 2i-3j«4k  2i-3j4k 
|;| V4+9+16 V29 
Hence, the required equation of the plane is 
[Ra 3a 45 6 
"s ' 485) 88 is 29 
11. Here f(1) = 2, f(2) = 3, f(3) = 4, f(4) = 1 
Since no two elements have the same image. So f is 
one-one. Also, every elements has atleast one pre- 


image. So, fis onto. 
Thus f is bijective. 


12. la+bl<eis eer «1 
— la? «lo 122-5 «1 = 1+1+2ā-b <1 


E 1 E 1 
=> àá-b«-- = lallblcoso«-- 
2 2 
1 1 
> PNEU Se > LL 
1 2T 
TSEN ie tatam 


13. We have, y? = 8x and x = 2 
Required area = Area of shaded region 
T Sal 35 
=2. J v8x dx = [2n = — sq. units. 
; 3 v 3 
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x=2 
14. Let @=14+27+3k and b -3i «2j - 2k. 
We know that the line which passes through point à 


and parallel to b is given by F 2 á--Àb , where A isa 
constant. 

P-i-2)4-3k-AQi-2j-2k) is the required 
equation of the line. 


15. We have, A+B+C=O0 => C=-[A+B] 


2 31 f6 3 8 4] [-8-4 
=>C=(-1)4]-3 1|«|1 3]$=(-d}-2 4212 -4 
4 0| [0 4 4 4| |-4-4 


16. D.R’s of the two lines are 1, 2, -2 and 2, 3, 4 - 3. 
Since, lines are perpendicular 

aja, + bjb, + cc, - 0 
> 1x24+2x3-2(A-3)=0SA=7 


17. (i) (b) : Total number of tickets = 11 

Let the event A = First ticket shows even number 

and B = Second ticket shows even number 

Now, P(Both ticket shows even number) = P(A)-P(B|A) 
5 4 2 


1110 11 
(ii) (c) : Let the event A = First ticket shows odd number 


and B = Second ticket shows odd number 
P(Both ticket shows odd number) 
6 5 3 
= — X — = — 
11 10 11 
(iii) (a) : Required probability = P(one number is a 
multiple 4 and other is a multiple 5) 
= P(multiple of 5 on first ticket and multiple of 4 on 
second ticket) + P(multiple of 4 on first ticket and 
multiple of 5 on second ticket) 
2 2.2.2 
=. 4x 
11 10 11 10 
4 4 8 4 
= + = = 
110 110 110 55 


(iv) (d) : Required probability = P(one ticket with 
prime number and other ticket with a multiple of 4) 


STE AS 10 10 2 
x + x = + = 
11 10 11 #10 110 #110 «11 
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(v) (b) : Let the event A = First ticket shows even 
number and B = Second ticket shows odd number 
Now, P(First ticket shows an even number and second 
ticket shows an odd number) - P(A) - P(B|A) 

5 6 30 3 
= x = = 

11 10 110 1l 
18. (i) (d) : Since the tank is open from the top, 


therefore the total surface area is 
= 2(xxx+2 (xy + yx)) = 2(x? + 2(2xy)) = 2x? + 8xy 


<—__xm—_» ^ í 
(ii) (a) : Since, volume of tank should be 4000 I. 
x’y m? = 400012 4 m? [~ 1 litre = 0.001 m°] 
So, x?y = 4 
(iii) (a) : Let S be the outer surface area of tank. 
Then, S =x? + 4xy 
2 16 


—» SQ) 233 Ax = x 4+— F: x?y = 4] 
x 
ds 16 ds ,,3 
— cM d and dé 2 
For maximum or minimum values of S, consider 
dS 
—=0 
dx 
16 |, 
>2x= Zz —x-8-x-2m 
x 
d^s 32 
Atx=2, ;72t* 72945670 
dx 2 


Sis minimum when x = 2 
Now as x?y = 4, therefore y =1 
Thus, x = 2y 
(iv) (b) : Since, surface area is minimum when x = 2y, 
therefore cost of material will be least when x = 2y. 
Thus, cost of material will be least when width is equal 
to twice of its depth. 
(v) (c) : Since, minimum surface area 

=x? + 4xy=27+4x2x1=12m’and 
cost per m? = € 360 

Minimum cost is = X (12 x 360) = = € 4320 


19. The given curve is y = x. 


— B ond 


dx d 
Slope of tangent at (1, 1) is (2) = 3(1)? =3 
dx (1,1) 
Equation of tangent at (1, 1) is 


y-1=3(¢-1l)>y-1=3x-3> 3x-y=2 


Mathematics 


Equation of normal at (1, 1) is 


-1 
y mx 1) > x+3y=4 


: cos x 
20. We write, tan ! | ———— 
1+ sinx 


x a, x 2 X 
cos + sin cos — sin 
-1 | 2 2 ) 2 2 | 
3 
3 d 
COS — + sin — 


= tan 


x zx 
cos — —sin — ]- tan— 
= tan”! 2 2 |= tan | 
. x 
d aS 1+ tan— 


= | T x T x 
= tan tan — = = 
l E 2 J 4 2 


21. Given curve is y? = x(1 - x)? 
If y = 0, then x(1 -xP20 > x=0,x=1 


1 
Required area = 2 [vx (1—x)dx 
0 
E i 
mo aep es X 


3/2 5/21, 


2 2 8 : 
-320-(20) = 15 Sq. unit 


22. Let E,, E, and A denote the events defined as 
follows : 

E, = person selected is man 

E, = person selected is woman 

A = person selected is good orator 


1 
We have, P(Ej) =—, P(E,) = s 
2 2 
5 25 
Now, P(A | E) = — and P(A | Ej) = —— 
|E: 100 |H 1000 


Required probability is 
P(Ej) x P(A |E) 


P(E | A) = 
P(E,)P(A| Ej) + P(Ej)P(A | E)) 
Fy 
- 2 100 _ 20 
1 5 n 25 75 3 
2 100 2 1000 
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1 1 
23. Let I = dx = d 
" lorum J i T x 
+ = 
cos 3 


eio 


2 
= —=log|tan See [ec 
2 4 8 A 
3m x 
— V2 log tan —+— ||+C 
8 4 
OR 
Let I= —- 
1—sin2x 
Puttanx-2t-» dx- and sin 2x = ——> 
1+t l+t 
-1 
r=] TE, 
1+? -2t “G17 ET 
_ —1 
=A tanx—1 
i AAE 5a —b|5a 3 
24. We have, =! 3 ofp 2 
_|25a* «0? 15a—2b 
15a—2b 13 
5a —b| 2 b 10a+3b 0 
and A-(adjA) = = 
3 2]-3 5a 0 10a 3b 


“A+ (adj A) = AA! is known, so equating the two 


expressions, we get 
25a°+b* 15a-2b| |10a+3b 0 
15a—2b 13 7 0 10a+ 3b 
We have, 10a + 3b = 13 and 15a - 2b = 0 


On solving, we get a = 2/5 and b = 3 
Thus, 5a b 224325 


25. Let à 22i-3j — 6k , P=(5, 6, -3) and Q= (3.4, - 2) 
PQ - (3-5)i- (4-6)j +(-2+3)k 2 2i-2j +k 


Now the projection of à on PQ 


á.PQ -4*6-6 4 


[po] vát4+i 3 
OR 
We have, à =4f+3j+2k and b 23i 42K 


2a =81+6j+4k 
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ijk 
Now, bx2á-|3 0 2| =-12i+4j+18k 
8 6 4 


|b x 2a|= NET +47 + (18)? 222 
26. Total no. of aces = 4 
Also, X can take the values 0, 1, 2 
^C, _ 188 


P(X =0)= =—, 
i ) go 221 


4 48 4 
Cx °C C, 
ond P(X = 2) =; = 
C, 221 320 


P(X =1)= 


The probability distribution of X is as follows: 
x | o 1 | 2 
188 32 1 


P(X) — ~ 
221 221 


27. We have, y = sin! x. 


dy _ 1 2 dy | 


2 
> (l pie? geo 


28. We have, dy = ytx) 
dx x(y-l) 


y x 


= fe nesa 


=> y- log |y|= log |x| + x + C, > x - y + log Ixy| = C 


where C = -C, 
OR 


Given, eae 3xt+4y => dy = eg 4 
dx dx 


dy — 3x Ay -4y 4. (3x 
= gare e = fe dy - [e dx 
- 3 ^. 7 


1 1 
At x = 0, y = 0, then fg ae 
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7 = 
VoL a5 = 4e** +3e 4 7-0, which is 
the required solution. 


29. Let P(x, y) be an arbitrary point on the given 
curve. The equation of the normal to the given curve at 


(x, y) is Y-ye-g 72) 


dx 
It is given that the normal at every point passes through 
a fixed point (a, B) (say). 


d. 
Therefore, B- y = -Z a- x) 
dy 


=> (x-a)dx + (y - B)dy 20 

Integrating both sides, we get 
J(x-o9dx f(y - Bay - C 

à 2 
_, =o)" (y= By _ 
2 2 

=> (x-a) + (y- B)? = 7^, where r? = 2C 

Clearly, this equation represents a circle, having centre 

at (a, B) and radius r. 


C 


30. Let A (x, y) be the required point which is closest 
to the point B(1, 4). Then, the distance AB should be 
minimum and therefore AB? should be minimum. 


2 
2 


_ (yt -32y+68) 
4 
4 
—32y +68 
Let f(y)=- 


32 


Then E dis = 3. d f^ E 2 
en, f'(y) " y —8and f"(y)23y 


Now, f'(y)e02 y? -8202 y=2 
Also, f”(2)=3x4=12>0 
So, y = 2is a point of minima. 
4 
Z 2. 


Now, jose = 


So, the required point is (2, 2). 
31. We have, 
ax? bx C 
= + + +1 
(x-a)(x—b)(x-c) (x-b)x-c) x-c 


y 


ax? tbx(x—a)-*c(x—a)(x— b) 
+(x—a)(x—b)(x—-c) 


= id (x-aYx—BYx—o) 


Mathematics 


3 


x 
> J"&-ayx-bx-o) 
3 
log y=1 E 
Mio d MI 


= logy = 3logx - {log(x - a) + log(x - b) + log(x - c)} 
On differentiating w.r.t. x, we get 


1 
2E 


ydx x (x-a x-b x-c 
eee 
=> =y + + 
dx x x-a x x—b X X-C 
dy —a (—b) (^c) 
- + + 
m dx "Es x(x—b) i 
= pe 
dx xla-x b-x c-x 
OR 
2* Tx. Ax —1 
Let y= 2 3n 
(x° —1) 
x^x4l J 
= ogy] 2 
(x? —1)3? 


ES (x? +x+1)log2+ ; log(4x —1) ; log(x? 1) 


Differentiating both sides w.r.t. x, we get 


E py o gab. l TLE 
dx dx 2 4x-1 dx 
2 x*-1 dx 
=(2x+1)log2+ : -4 -2x 
2(4x-1 | 2(x?-1) 
dy 3x 
dx | iui Ax-l 2n 


32. Let y = fix) = DRE 


Let x, x, € A = R - {3} such that 
fox) = fox) 

2x +3 7 2x, +3 
=> (2x, + 3)(x, — 3) = (2x, + 3)(x, - 3) 
> 2X) X_ - 6X, + 3x, - 9 = 2x1% - 6X, + 3x, - 9 
=> 
=> 


(i) 


-6x, + 3x, = -6x, + 3x, 
9x, = 9X, > xX, =X 
Now, f(x,) = flx,) > x, = x; 

So f(x) is one-one. 


2x +3 
For onto, let yum => xy -3y=2x+3 
"nm 
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=> xy-2x=3y4+3 > x(y-2)=3(y+ 1) 
good ii) 
(y-2) 
Equation (ii) is defined for all real values of y except 2 
which is same as given set B = R - {2}. 
3(y +1) 
y-2 


Thus, for every y € B, there exist x = € A such 
that f(x) = y 
Hence, function fis onto. 


33. Given curve is y = x? + x. 


Clearly, required area = Area of shaded region 


: ox : 
=| (x? +x)dx = —+— 
] 3 24 


E 25 (: 
=| —+—-]| -+ 
3 X» Ad 
[Eos 
6 3 
325 14 325-28 297 
6 3 6 6 


sq. units 


1 1 
34. Let I= [tan^! x dx = [tan x-1 dx 
0 


= 1 
= tate. | La 
pitx 
1 
T 1 2x m 1l 
4 25 1+x 4 2 
l 2x 
Consider I, = | 
oitx 


Put 1+ x = t > 2x dx = dt 
When x = 0, t= 1 and when x = 1,t=2 
2 


oe - dt =[logt]’ = log2—log1=log2 Tu 
1 
> I=1-logv2 [From (i) and (ii)] 
Do OR 
LetI- lm 
Consider, E nun 


=—+ 
xü-x) x 14x 
=> 1=A(1+x’)+(Bx+C)-x 
=> 1=x7(A+B)+Cx+A 
On equating the coefficient of x?, x and the constant 
term from both sides, we get A = 1, B = -1 and C = 0 


+1 Z x 
Is [on dx 
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Z ? x dx 
=|lo xf = B dx —-1og2— 
| P ] Ius j m 
Putl+x?=t > 2xdx=dt 


When x = 1,t=2 and when x =2,t=5 


i sd 5 
Ag da 5 Log! 


-log2— (log 5 ~ log2] 


1 5 1 8 
= — — — E — 
log2 3 log (5 7 (4) 


35. Since, f(x) is continuous at x = 0, therefore 
f(0) = lim f(x)= lim f(x) ... (i) 
x0 x07 


lim f(x)- lim [1 ES 


x0 x0 


Dan 120-73 )_ 4} 1-14x 
i imos Him eS | 


-All ee 
-4(ats i72 


From (i), we get f (0) = 2. 


36. Here we need to find, the equation of the line 

through the point (1, 1, -3) and perpendicular to the 

lines 

x-2 yt3 z-0 G) 
2 1 -3 

x-3 yt5 z-0 ...(ii) 
1 1 1 

Let the direction ratios of required line are a, b, c. 

Then, equations of this line is given by 

x-l y-1 z-*3 


and 


...(iii) 
a b c 
Direction ratios of line (i) are 2, 1, -3 and line is 
perpendicular to line (iii) having direction ratios a, b, c 
2a+b-3c=0 ... (iv) 
Similarly a+ b + c = 0 (v) 
Solving equation (iv) and (v), we get 
a —b c 


4 5 1 

From equation (iii), required equation of the line 
x-l y-1 z-*3 

4 -5 1. 
Its vector equation is F =(i+ j 3k) - A(4i - 5j K) 

OR 

The equation of the plane passing through the point 
A(3, 2, -5) is given by 
a(x - 3) + b(y-2) + c(z+ 5) =0 ...(i) 
If it passes through B(-1, 4, -3) and C(-3, 8, -5), 


is 
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we get 
a(-1 -3) + b(4-2) + c(-3 +5) 20 
=> -4a+2b+2c=0 


=> 2a-b-c=0 ...(ii) 
Also a(-3 - 3) + b(8 -2) + c(-5 + 5) =0 

=> -6a+6b+0c=0 

=> a-b-0c=0 .. (iii) 


Solving (ii) and (iii) by cross multiplication method, 


we get 
a b _ c 
(0-1) (3-9) (241) 
a b c 
oa >a=k,b=k,c=k. 


Putting a = k, b = k and c = k in (i), we get 
(x-3)+(y-2)+(z+5)=0 

> x+y+z=0Q. 

Thus, the equation of the plane passing through the 
points A(3, 2, —5), B(-1, 4, -3) and C(-3, 8, -5) is 
xty+z=0. 

Clearly, the fourth point D(-3, 2, 1) also satisfies 
xty+z=0. 

Hence, equation of the plane containing the given 
points isx+y+z=0. 


37. Converting inequations into equations, we get 


x+y=60 - 
x-40 (ii) 
jeg) (iii) 
x+y=30 is (iv) 
x=0 (Vv) 
andy=0 ..(vi) 


Let us draw the graph of equations (i) to (vi). The 
feasible region is shown in figure. 


The coordinates of the corner points of the feasible 
region are A(30, 0), B(40, 0), C(40, 20), D(20, 40), 
E(0, 40) and F(0, 30). 

Let us evaluate Z at these points. 


Corner points Value of Z = 3x + 4y + 270 
A(30, 0) 360 — Minimum 
B(40, 0) 390 
C(40, 20) 470 


Mathematics 


D(20, 40) 
E(0, 40) 
F(0, 30) 

From the table, the minimum value of Z is 360, which 

is attained at the point A(30, 0). 

OR 

Converting inequations into equations, we get 

2x + 5y = 100, 2x + y 2 50, x =O and y=0 

Le EE RI At$-bx- 0 and y - 0 

Let us draw the graph of above equations. 


Clearly, the feasible region is OABCO, which is shaded 
in the figure. 
Here, B is the point of intersection of lines 2x + 5y = 100 


2 
and 2x + y = 50 i.e., 2-5, 2 


75 25 
We have corner points A(25, 0), e( ) and 


4'2 

C(0, 20). 
The values of the objective function Z = x + y at these 
points are 

Z(A) =25+0=25 

Z(8)- 4? 23155 

4 2 

Z(C) 2 0 4 20 = 20 

Z(0) 204020 
The maximum value of Z is 31.25, which is attained at 


(2.3) 
4^ 24 


2 3 7 
38. Wehave, A2|3 -2 -1 
1 1 2 
2.3 7 
e j423 -2 -1 
1 1 2 
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= 2(-4+ 1) -3(6+1)+7(3 +2) 2 -6- 21 4 35 OR 
= 8350. So A^! exist. Here, 

The cofactors of elements of A are 1 -2 1 

Cy, =-3, Cy, = 1, C3, = 11 A-2|-2 3 1 

Cp = -7, Coy = -3, C4, = 23 i 3.3 

Ci = 5, C3 = 1, C33 = -13 


We know, if A is non-singular matrix, 


-3 1 ll 
. then (adj A= (adj AY}, so we will find (adj Ay 
28/5 | 359, a The cofactors of elements of A are 
5 1 -13 A 514 Ap=1l Áj4 7 -5 
T 3 ] 1 foe = ps fus = A Q5 = E 
ıı 8 1 -- 
and A! = m 7 —3 23 33 
|| 8 14 11 -5 
5 1 -13 
B=adj A= =|11 4 -3 
Given system of equations is 5 3 -] 
2x + 3y +7z= 12 
3x-2y-z=0 - |B|=|adjA|=14(-4-9)-11(-11- 15) -5(-33 +20) 
x4y42z-4 = -182 + 286 + 65 = 16940 


which can be written in matrix form as Cofactors of B are 


By,=-13 By, =26 By, =-13 
2 3 7Yx) (12 
B, = 26 Boy = -39 B, = -13 
1 1 2Jz 4 -13 26 -13 -13 26 -13 
=> AX eB X= Ag - adjB=| 26 -39 -13| =| 26 -39 -13 
3 ] 11 Y12 —13 -13 -65 -13 -13 -65 
1 
= X-il-7 -3 23 ]0 -13 26 -13 
z a 1l 
5 1 -13À4 and B^ =(adj Ay "== 26 -39 -13 
x —36+0+44) (1 -13 -13 -65 
1 
Now, | y |= X2-|-84-0492 |=ļ|1 "ub Mn: 
ais =—|2 -3 -1 
z 60+0-52 J \1 T 
-1 -1 -5 


Comparing we get x= 1,y=1,z=1 
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Self Evaluation Sheet 


Once you complete SQP-15, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


e 


Chapter Marks Per Question Marks Obtained 


Determinants / Determinants 


nverse Trigonometric Functions 


Differential Equations / Differential Equations 


atrices 


Vector Algebra / Vector Algebra 


Relations and Functions 


ntegrals / Integrals 


Three Dimensional Geometry 


Vector Algebra / Vector Algebra 


Three Dimensional Geometry 


o|o|-j|oj|u|mjuwim|j|o|e|eunounm»|m!z 


Performance Analysis Table 


CX 
z 
ee 
z 


© 
© 
© 
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Relations and Functions 

Vector Algebra 

Application of Integrals 

Three Dimensional Geometry 

Matrices 

Three Dimensional Geometry 

Probability 4 x 

Application of Derivatives 4 x 

Application of Derivatives 2 
20 nverse Trigonometric Functions 2 
21 Application of Integrals 2 
22 Probability 2 
23 ntegrals / Integrals 2 
24 atrices 2 
25 Vector Algebra / Vector Algebra 2 
26 Probability 2 
27 Continuity and Differentiability 2 
28 Differential Equations / Differential Equations 2 
29 Differential Equations 3 
30 Application of Derivatives 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Relations and Functions 3 
33 Application of Integrals 3 
34 Integrals / Integrals 3 
35 Continuity and Differentiability 3 
36 Three Dimensional Geometry / Three Dimensional Geometry 5 
37 Linear Programming / Linear Programming 5 
38 Determinants / Determinants 5 

Total 80 O O Aoo e 


aoe k 


If your marks is 


EVE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 

61-70% GOOD! > Revise thoroughly and strengthen your concepts. 
FAIR PERFORMANCE! > Need to work hard to get through this stage. 

CUEN AVERAGE! > Try hard to boost your average score. 
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AMPLE 
<)UESTION 


<>APER 


BLUE PRINT 


sop 16 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i i (2 maid G Rm (5 iai Total 
1. Relations and Functions 2(2) - 1(3) - 3(5) 
2. Inverse Trigonometric Functions 1(1) 1(2) - - 2(3) 
3. Matrices 2(2) 1(2) - - 4(9) 
4. Determinants 1(1) - - 1(5)* 1(1) 
5. | Continuity and Differentiability 20 1(2) 2(6)* = 5(10) 
6. Application of Derivatives - 2(4) 1(3) — 3(7) 
7. Integrals 1(1)* 1(2)* 1(3) - 3(6) 
8. Application of Integrals 1(1) 1(2) 1(3) - 3(6) 
9. Differential Equations 1(1)* 1(2)* 1(3)* - 3(6) 
10. | Vector Algebra 1(1)* + 1(4) - - - 2(5) 
11. |Three Dimensional Geometry 2(2)* 1(2)* - 1(5)* 4(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2) + 1(4) 1(2) - - 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*It is a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 
Section - I 
1. If y 2 x, then find e 
n dx 
OR 


2 2 
If y= e{ , then find 2d 
e* dx 


cosx  —sinx 
2. TAs | . | then find AAT. 
sinx COS X 


3. Solve the differential equation secx dy + cosecy dx = 0. 


OR 
Solve the differential equation 2 ty=e*, 
x 
4x+3 
4. Check whether f(x)= a is one-one or not. 
(3x+4) 


5. Vectors drawn from the origin O to the points A, B and C are respectively à, b and 4a4—3b. Find AC. 
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OR 
If |a| 210, |b| 2 2 and á- 5 =12, then find the value of la x bl. 
6. If A and B are events such that P(A) > 0 and P(B) + 1, then find the value of P(A’ | B^). 


2* x 
7. Evaluate : | dx 
OR 
T/4 
Evaluate : J sin2x dx 
0 
5 3 8 
8. If A=|2 0 1| then write the minor of the element a,,. 
1 2 3 


9. Find the distance between the planes 2x - y + 2z = 5 and 5x - 2.5y + 5z = 20. 


OR 
If a line makes angles æ, D, y with the positive direction of coordinate axes, then find the value of 
sina + sin? + sin?y. 


-1{ 1 . -1{ 1 
10. Using principal values, write the value of cos : B t 2sin! ) 


11. If f(x) = -cos x, then find eal 
2 
12. The probability that a person will get an electric contract is = and the probability that he will not get 


4 2 
plumbing contract is — . If the probability of getting at least one contract is Pt what is the probability that 
he will get both? 


2a+b a-2b 4 —3 
13. If - , then find the value of 3a - b + 9c + 2d. 
5c-d 4c 3d 11 24 


14. Find the area of the region bounded by the curve x = 2y + 3 and the lines y = 1 and y = -1. 
15. Find the distance of the plane 2x - 3y + 6z + 14 = 0 from the origin. 
16. Let R = {(a, b) : |a - b| is divisible by 2} be any relation in the set A = (0, 1, 2, 3, 4, 5}. Write the equivalence 
class [0]. 
Section - II 
Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. Three hoardings are to be placed on a beach at the points A, B 
and C displaying A (Do not litter)), B (Keep you place clean) and C 
(Go green). The coordinates of these points should be (4, 2, 1), N 
(4, 8, 2) and (8, 4, 3). Take centre of beach as origin. T / 

Based on the above information, answer the following questions: — | „ Clean s 


(i) Let a,b and c be the position vectors of points A, B and C 


~ SIN 


z litter 


respectively, then +b +€ is equal to 
(a) 8i 47j 43k 

(b) 2(8/ +77 3k) 

(c) 7i+8j7+3k 

(d) 2(7i -8j +3k) 


Go green 
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(ii) Which of the following is not true? 
(a) AB+BC+CA= 
(c) AB+BC-CA= 
(iii) Area of triangle ABC is 


(a) 0 (b) 692 (o) ; 692 (d) 592 


(iv) Suppose, if the given hoardings are to be placed on a same line, then the value of laxb+b+é+éxa 
will be equal to 


0 (b AB+BC-AC=6 
0 0 


(d AB—CB+CA= 


(a) -1 (b) 2 (c) 0 (d) -2 
(v) Equation of plane containing all the given point is 
(a) 5x*2y-12220 (b) 5x+2y-12x=12 (c) 5x+2y=0 (d) none of these 


An advertising executive is studying television-viewing 
habits of married couples during prime time hours. Based on 
past viewing records he has determined that during prime 
time husbands are watching television 6096 of the time. It has 
also been determined that when the husband is watching 
television, 4096 of the time the wife is also watching. When 
the husband is not watching television, 3096 of the time the 
wife is watching television. 

Based on the above information, answer the following 


questions : 
(i) The probability that the husband is not watching television during prime time, is 
(a) 0.6 (b) 0.3 (c) 0.4 (d) 0.5 
(ii) Ifthe wife is watching television, the probability that husband is also watching television, is 
1 2 1 5 
a) — b) = c) = d) — 
(a) ` (b) ^ (c) : (d) P 
(iii) The probability that both husband and wife are watching television during prime time, is 
(a) 0.24 (b) 0.2 (c) 0.3 (d) 0.4 
(iv) The probability that the wife is watching television during prime time, is 
(a) 0.24 (b) 0.36 (c) 0.3 (d) 0.4 
(v) Ifthe wife is watching television, then the probability that husband is not watching television, is 
1 2 1 5 
a) = b) = e d) =- 
(a) (b) 5 (c) E (d) E 
PART- B 
Section - III 
If x” = e*?, then prove that e E ee 
dx (1+ log x) 
Find the points on the line = - c - — at a distance of 5 units from the point P(1, 3, 3). 


OR 
Find the direction cosines of the line passing through the two points (-2, 4, —5) and (1, 2, 3). 


Find the maximum and minimum values (if any) of x + 1 in [-1, 1]. 


—cosx  —sinx 
If A= | . pm find A^. 
—sinx cosx 


Mathematics 219 


23. 


24. 


25. 


26. 


27. 
28. 


29. 
30. 


31. 


32. 


33. 


34. 


35. 


36. 


220 


WWW.JEEBOOKS.IN 


3 4,2 _ 2 x 
Evaluatė: [^ 3x^-c-5x—7-c4x'"a T 
2x? 


OR 


2cosx —3sinx 
Evaluate [—— dx by using substitution method. 
6cosx t 4sinx 


A four digit number is formed using the digits 1, 2, 3, 5 with no repetitions. Write the probability that the 
number is divisible by 5. 


JL cosx + ,/1— cosx NE: 
JL + cosx — „|1 — cosx 
T 


Find the area of the region bounded by the X-axis, y = sinx and the lines x = E ae 


At what points will the tangent to the curve y = 2x - 15x? + 36x - 21 be parallel to x-axis? 


x T 
+—,0<x<—. 
2 


E 
Prove that tan = 
rovi ra 


Solve the differential equation (e” + 1)cos x dx + e sin x dy = 0. 


OR 
Find the general solution of the differential equation x(1 + y?) dx + y (1 x?) dy =0. 


Section - IV 
Find the interval in which the function x* - 2x? is increasing. 


Using the method of integration, find the area of the region bounded by the lines 5x - 2y - 10 = 0, 
x+y-9=0,2x-5y-4=0. 


log(1+ax)—log (1—bx) bas 

< jf x 

If the function f(x) defined by f(x)= x is continuous at x = 0, then find k. 
k , ifx=0 


OR 


3 
3+2x, ——€x«0 
If f(x)= 7 , then show that at x = 0, f(x) is continuous but not differentiable. 


3-2x, OSx< 2 
2 
Evaluate : J : dx 
sin(x — a)sin(x — b) 
Let n be a fixed positive integer. Let a relation R be defined in I (the set of all integers) as follows: aRb iff 


n|(a — b), that is, iff a — b is divisible by n. Show that relation R is an equivalence relation. 
Find the solution of differential equation cos (x + y) dy = dx. 
OR 
Solve : x? y dx - (x3 + y*)dy 20 
dy 
dx ` 
Section - V 


BEER (cos x)** * then find 


If y = (sin x) 
Find the equation of plane in vector form which is passing through the points (1, 0, 1), (1, -1, 1) and (4, -3, 2). 


OR 
Find the length of the perpendicular drawn from the point (2, 4, -1) to the line 7 -icAQi j +2k). 
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1 -1 1 4 2 2 
37.If A=| 2. 1 -3,10B-2|-5 0 @ | and Bis the inverse of A, then find the value of a. Also, find |B]. 
1 1 1 1 -2 3 


OR 


7 


3 
For any two matrices A — l s 


6 8 
| and B= l ; prove that, (A + B)! z A~! + B. 


38. Solve graphically the maximum value of z = 40x + 50y, subject to constraints : 
4x * 2y € 16 
2x + 6y € 18 
x20,y20. 
OR 
Find the maximum and minimum values of z = 400x + 500y, subject to constraints : 
2x+yS90 
x+2y 80 
x20,y20. 
Download answers of this SQP from the given link 
b https:;//bit.ly/2UHqmTA 
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Self Evaluation Sheet 


Once you complete SQP-16, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Continuity and Differentiability / Continuity and Differentiability 


Matrices 


Differential Equations / Differential Equations 


Relations and Functions 
Vector Algebra / Vector Algebra 
Probability 


1 
2 
3 
4 
5 
6 
7 Integrals / Integrals 
8 Determinants 
9 Three Dimensional Geometry /Three Dimensional Geometry 
10 Inverse Trigonometric Functions 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Continuity and Differentiability 
Probability 
Matrices 


Application of Integrals 


Three Dimensional Geometry 


Relations and Functions 


Vector Algebra 4 

Probability 4 

Continuity and Differentiability 2 
20 Three Dimensional Geometry /Three Dimensional Geometry 2 
21 Application of Derivatives 2 
22 Matrices 2 
23 Integrals / Integrals 2 
24 Probability 2 
25 Inverse Trigonometric Functions 2 
26 Application of Integrals 2 
27 Application of Derivatives 2 
28 Differential Equations / Differential Equations 2 
29 Application of Derivatives 3 
30 Application of Integrals 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Integrals 3 
33 Relations and Functions 3 
34 Differential Equations / Differential Equations 3 
35 Continuity and Differentiability 3 
36 Three Dimensional Geometry /Three Dimensional Geometry 5 
37 Determinants / Determinants 5 
38 Linear Programming/ Linear Programming 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
(')UESTION 


()APER 


BLUE PRINT 


sa 1 7 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter ig otn i (2 arks) G ae (5 iai Total 
1. Relations and Functions 1(1) 1(2) 1(3) - 3(6) 
2. Inverse Trigonometric Functions 2(2)* - - - 2(2) 
3. | Matrices "nu = = 1(5)* 3(7) 
4. Determinants 1(1) 1(2) — — 2(3) 
5. | Continuity and Differentiability 1(1) 1(2) 2(6)* i 4(9) 
6. Application of Derivatives 1(1)* 2(4) 1(3) - 4(8) 
7. | Integrals 1(1)* 2(4)* 1(3)* i 4(8) 
8. Application of Integrals 1(1) - 1(3) - 2(4) 
9. Differential Equations 1(1) 1(2) 1(3) - 3(6) 
10. | Vector Algebra 1(1)* + 1(4) - - - 2(5) 
11. |Three Dimensional Geometry 2(2) 1(2)* - 1(5)* 4(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2) + 1(4) 1(2)* - - 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 


WWW.JEEBOOKS.IN 


Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 
1. Tt consists of two Sections-I and II. 
2.  Section-I comprises of 16 very short answer type questions. 


3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


1. Find the area of a parallelogram whose adjacent sides are represented by the vectors 2i—3k and Aj 2k. 
OR 


Write the direction ratios of the vector 3a+2b, where a=i+j—2k and b -2i-4j45k. 
2. IfA isa square matrix satisfying A? = I, then what is the inverse of A? 


3. Ifthe curve ay + x? = 7 and x? = y cut orthogonally at (1, 1), then find the value of a. 
OR 


t 
Find the slope of the tangent to the curves x =a sin t, y= a [costs log (st) at the point ‘t. 


4. A flashlight has 8 batteries out of which 3 are dead. If two batteries are selected without replacement and 
tested, then find the probability that both are dead. 


2 wrk = 
5. | | ; || i | then find x. 
5 7||-2 4 -9 x 
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OR 
0 -5 8 
Show that the matrix | 5 — 0 12 |isaskew symmetric matrix. 
-8 -12 0 
6 Sins Sa ag 
dx 
d 
7. Evaluate: |. 
x(x? +3) 
OR 
2 
Evaluate : Jc Lepax 
0 


8. Find the area of the triangle formed by the straight lines y = 2x, x = 0 and y = 2 by integration. 


9. Evaluate: tan! fan 2 


Write the domain of the function cos ! (2x - 1). 


OR 


2^ ^ ^ 
10. Find the distance of the plane r- (5 e j -&) = 1 from the origin. 
11. Find the principal value of tan7(-1). 


12. If y = log, )x + log,y, then find £ ; 
x 


1 3 
13. If A = E | then find the value of |A? - 2A|. 


14. If A and B are two events such that P(B)= S PA | B) - and P(AUB)= = then find the value of P(A). 
15. If (1, 3), (2, 5) and (3, 3) are three elements of A x B and the total number of elements in A x B is 6, then write 
the remaining elements of A x B. 


16. Find the direction cosines of the normal to the plane 3x - 6y + 2z = 7. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17.In a bilateral cricket series between India and 


England, the probability that India wins the first 
match is 0.5. If India wins any match, then the Emirs 


FAY ENTER 


probability that it wins the next match is 0.4, 

otherwise the probability is 0.3. Also, it is given that 

there is no tie in any match. Based on the above 

answer the following : 

(i) The probability that India losing the second 
match, if India has already won the first match is 
(a) 0.5 (b) 0.4 (c) 0.3 (d) 0.6 
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(ii) The probability that India winning the third match, if India has already loosed the first two matches is 


(a) 0.2 (b) 0.3 (c) 0.4 (d) 0.6 
(iii) The probability that India winning the first two matches is 

(a) 0.1 (b) 0.2 (c) 0.4 (d) 0.01 
(iv) The probability that India winning the first three matches is 

(a) 0.8 (b) 0.6 (c) 0.04 (d) 0.08 


(v) The probability that India winning exactly one of the first three matches is 
(a) 0.205 (b) 0.21 (c) 0.405 (d) 0.312 


18. Consider the following diagram, where the forces in the cable are given. 


Based on the above answer the following : 
(i) The cartesian equation of line EA is 


LONE mu ps6. E Xx _y_ e712 Fe a 
@) 4-2-5 e =j Q9 7 à) 2-2-^ 
(ii) The vector EDis 
(a) 6i- 4j 12k (b) -6i-4j+12k (c) -6i-4j-12k (d) 6i 4j 12k 
(iii) The length of the cable EB is 
(a) 14 units (b) 16 units (c) 17 units (d) 15 units 
(iv) The length of cable EC is equal to the length of 
(a) EA (b) EB (c) ED (d) All of these 
(v) The sum of all vectors along the cables is 
(a) 487 (b) 48j (c) -48k (d) 48k 
PART - B 
Section - III 
1— cos4x 
——— ——, when x#0 
19. If f(x) = x , then check whether function f(x) is continuous at x = 0 or not. 


4, when x=0 
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EL y-2 = z—-3 ana x74 _ y-l1 
3 4 5 


Show that the lines ~ 
of these lines. 


=z intersect. Also, find the point of intersection 


OR 


Find the equation of the plane which contains the line of intersection of the planes F.Gi+2j +3k) =4, 
r -(2i+ j -k) - 5-0 and which is perpendicular to the plane 7 .(5i+3j — 6k) - 8 — 0. 


Find domain and range of the function A | 
x 
Find the maximum profit that a company can make, if the profit function is given by P(x) = 41 + 24x - 18x?. 


The probability that a student selected at random from a class will pass in Mathematics is : and the 
probability that he/she passes in Mathematics and Computer Science is 5. What is the probability that 


he/she will pass in Computer Science, if it is known that he/she passed in Mathematics ? 
OR 


A speaks truth in 8096 cases and B speaks truth in 9096 cases. In what percentage of cases are they likely to 
agree with each other in stating the same fact? 


T/2 


1+sinx 
Evaluate : | ——————_ 
i 2+sinx+cosx 
1 0 
1 -1 3 
If A= -— and B-|0 1] and M= AB, then find M1. 
1 1 


d 
Find the solution of the differential equation (x— y) ( = 24: e”. 
x 


1 
Find the interval in which the function x — se is increasing. 
: dx 
Find the value of integral [-——— : 
3cos^ x+5 
OR 
Evaluate : [E 
sin(x +b) 
Section - IV 
2 T T 
If f(x)= m Ee - , is continuous at X = a then find the value of (1) 
cot E =x% ) 
4 
Find the equation of the curve passing through origin if the slope of the tangant to the curve at any point 


(x, y) is equal to the square of the difference of the abscissa and ordinate of the point. 


T/3 1 


Evaluate : ———— dx 
J 6 1+-vtanx 


OR 


Evaluate : Joe sin x + 4cosec x) dx 
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Let f: R* > [4, eo) given by f(x) = x? + 4. Is this function one one and onto? 
Find the area of the region bounded by the parabola y? = 4ax, its axis and two ordinates x = 5 and 
x= 8. 


hej 


If (x - a + (y - b? = c’, for some c > 0, then prove that is independent of a and b. 
d^y 
dx? 
OR 
-1 ur E am dy 
If v 2 tan , where 1 < x< —, then find —. 
4 Vi+sinx +VJ1—sinx 2 en und gy 
Find the values of x, for which the function f (x) = x? + 12x? + 36x + 6 is increasing. 


Section - V 
Find the shortest distance between the lines 7 — (i + 2j + 3k) + A(2i+ 3j + 4k) and 
F = (2i Aj 5k) - u(4i 6j 8k). 
OR 


-2 y-1l1 z= 
3 


Find the equation of the plane parallel to the line 2 L which contains the point 


(5, 2, -1) and passes through the origin. 


Solve the following linear programming Problem (LPP) graphically. 
Maximize Z = 20x + 30y 
Subject to constraints : 
2x *3y2100;x*2y€80;x214;y216,x, y 20 
OR 


Solved the following linear programming problem (LPP) graphically. 
Maximize Z = 0.6x + 0.4 y 

Subject to constraints : 

x+y S500; 2x + 2y < 800; x, y20 


1 2 3 
If A=|3 —2 1], then show that A? - 23A - 40I = O. 
4 2 1 
OR 
1 0 0 
If A=|0 1 I1[and6A^- A? & cA + dl, then find the values of c and d. 
0 -2 4 


Download answers of this SQP from the given link 
wzy https://bit.ly/2UHqmTA 
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Self Evaluation Sheet 


Once you complete SQP-17, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


e 


Chapter Marks Per Question Marks Obtained 


Vector Algebra / Vector Algebra 


atrices 


Application of Derivatives / Application of Derivatives 

Probability 
atrices / Matrices 

Differential Equations 

ntegrals / Integrals 

Application of Integrals 

nverse Trigonometric Functions / Inverse Trigonometric Functions 

Three Dimensional Geometry 

nverse Trigonometric Functions 

Continuity and Differentiability 

Determinants 

Probability 

Relations and Functions 


Three Dimensional Geometry 


o|o|-joj|u|mjwim|j|o|e|vounoum»|m-!z 


Probability 4 x 

Vector Algebra 4 x 

Continuity and Differentiability 2 
20 Three Dimensional Geometry / Three Dimensional Geometry 2 
21 Relations and Functions 2 
22 Application of Derivatives 2 
23 Probability / Probability 2 
24 ntegrals 2 
25 Determinants 2 
26 Differential Equations 2 
27 Application of Derivatives 2 
28 ntegrals / Integrals 2 
29 Continuity and Differentiability 3 
30 Differential Equations 3 
31 ntegrals / Integrals 3 
32 Relations and Functions 3 
33 Application of Integrals 3 
34 Continuity and Differentiability / Continuity and Differentiability 3 
35 Application of Derivatives 3 
36 Three Dimensional Geometry / Three Dimensional Geometry 5 
37 Linear Programming / Linear Programming 5 
38 Matrices / Matrices 5 

Total 80.  — d. —wueiutitt 


aoe k 


Performance Analysis Table 


If your marks is 


EE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
EABELE EXCELLENT! » You have to take only one more step to reach the top of the ladder. Practise more. 


© TAR: VERY GOOD! > Allittle bit of more effort is required to reach the ‘Excellent’ bench mark. 
D 61-70% GOOD! > Revise thoroughly and strengthen your concepts. 


ARAWA FAIR PERFORMANCE! > Need to work hard to get through this stage. 
CUEN AVERAGE! > Try hard to boost your average score. 
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AMPLE 
<)UESTION 


<>APER 


BLUE PRINT 


sop 18 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter e i (2 maid G as (5 iai Total 
1. Relations and Functions 2(2) - 1(3) - 3(5) 
2. Inverse Trigonometric Functions 1(1)* 1(2) - - 2(3) 
3. Matrices 2(2) - - 1(5)* 3(7) 
4. Determinants 1(1) 1(2) - - 2(3) 
5; Continuity and Differentiability 1(1)* 1(2) 2(6) - 4(9) 
6. Application of Derivatives 1(1) 2(4) 1(3) - 4(8) 
7. | Integrals 200)" 1(2)* 1(3)* - 4(7) 
8. Application of Integrals — 1(2) 1(3) - 2(5) 
9. Differential Equations 1(1) 1(2) 1(3)* - 3(6) 
10. | Vector Algebra 1(4) 1(2)* - - 2(6) 
11. |Three Dimensional Geometry 3(3)* - = 1(5)* 4(8) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2)* + 1(4) 1(2)* - - 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*It is a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 

Part -A : 

1.  Itconsists of two Sections-I and II. 

2. Section-I comprises of 16 very short answer type questions. 

3. Section-II contains 2 case study-based questions. 

Part - B: 

1. Itconsists of three Sections-III, IV and V. 


2.  Section-III comprises of 10 questions of 2 marks each. 
3.  Section-IV comprises of 7 questions of 3 marks each. 
4.  Section-V comprises of 3 questions of 5 marks each. 
5. Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 
PART-A 
Section - I 
dx 

1. Evaluate: | ————— 

J Vx+1l+vxt+2 

OR 


dx 


hm 


0 0 
2. If A- | | , then find A!5. 
x 0 


Evaluate : 


3. Ifan equation of the plane passing through the points (3, 2, -1), (3, 4, 2) and (7, 0, 6) is 5x + 3y - 2z =A, then 
find A. 


OR 


Find the distance of the plane 2x - 3y + 4z - 6 = 0 from the origin. 


4. IfA = {1, 2, 3}, B= {1, 4, 6, 9} and R is a relation from A to B defined by ‘x is greater than y: Then find the 
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range of R. 


5. A box contains 3 orange balls, 3 green balls and 2 blue balls. Three balls are drawn at random from the box 
without replacement. Find the probability of drawing 2 green balls and one blue ball. 


OR 


If A and B are two events such that P(A) = : and P(A A B) = , then find P(B|A). 


5 
6. Find the order and degree of " eDi 4s? =0, 
x 


E = 1 
7. If y = tan 1( 3) + tan ‘(=| then find A 
OR 
Show that f(x) = x? is continuous at x = 2. 


8. Ifaline makes angle ot, D and y with the coordinate axes, then find the value of cos 20 + cos 2B + cos 2y. 


9. Evaluate: cosec ! (2/ 45 ) 
OR 


Evaluate : sec?(tan! 2) 


s 


1 
tan 
10. Evaluate : Jia 


o 1+x 
1 if isj ] 

11. If matrix A = [a..],,,, where a; = . . `, then find A". 

JERA J jo if i=j 
12. If A and B are events such that P(A) = 0.4, P(B) = 0.3 and P(A U B) = 0.5, then find P(B’ A A). 
13. How many one-one functions from set A = {1, 2, 3} to itself are possible? 
14. Write the direction cosines of the line segment joining the points A(7, -5, 9) and B(5, -3, 8). 
15. If the area of a triangle with vertices (-3, 0), (3, 0) and (0, k) is 9 sq. units, then find the value of k. 
16. Find the interval on which f(x) = 2x? - 6x + 5 is a strictly increasing function. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. A graduate student is preparing for competitive examinations. The 
probabilities that the student is selected in competitive examination of 
B.S.E, C.D.S. and Bank PO. are a, b and c respectively. Of these 
examinations, students has 7096 chance of selection in at least one, 5096 
chance of selection in at least two and 3096 chance of selection in exactly 
two examinations. Based on the above answer the following : 


(i) The value of a+ b + c - ab - bc - ca + abc is 


(a) 0.3 (b) 0.5 (c) 0.7 
(ii) The value of ab + bc + ac - 2abc is 
(a) 0.5 (b) 0.3 (c) 0.4 (d) 0.6 
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(iii) The value of abc is 


(a) 0.2 (b) 0.5 (c) 0.7 (d) 0.3 
(iv) The value of ab + bc + ac is 

(a) 0.1 (b) 0.9 (c) 0.5 (d) 0.3 
(v) The value ofa + b + cis 

(a) 1.9 (b) 1.5 (c) 1.6 (d) 1.4 


18. Consider the following diagram, where the forces in the cable are given. 


Based on the above answer the following : 
(i) The equation of line along the cable AD is 


x y z-24 X y z-2 x y.24-z x y 24-z 

a $7$7734 () $757734 () $7$7734 (d) $757 24 
(ii) The length of cable DC is 

(a 43m (b) 34m (c) 54m (d) 45m 
(iii) The vector DB is 

(a) —6i--4j—24k (b) 6i-4j4-24k (c) 6i 4j4-24k (d) none of these 
(iv) Find the sum of vectors along the cables. 

(a) 15i+6j+72k (b) 151-6 j—72k (c) 15i-+6j—-72k (d) none of these 


(v) The sum of lengths, i.e., OA + OB + OC, is 


(a) Jg9+J/52+V580 (b) J524+J580+V48 (c) V89 +560 + /49 (d) none of these 


PART- B 
Section - III 
19. Solve for x : cos(2 sin | x)- 3 x>0. 


20. A man speaks truth in 75% cases. He throws a die and reports that it is a six. Find the probability that it is 
actually a six. 
OR 


Amit and Nisha appear for an interview in a company. The probability of Amit’s selection is : and that of 
Nishas selection is Z . What is the probability that only one of them is selected? 
21. If tan! M E Tig (x? + y^), then prove that dy = ET. 
x! 2 dx x-y 
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23. 


24. I 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
34. 


35. 
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Find the point on the curve y = x? - 11x + 5 at which the equation of tangent is y = x - 11. 


Let ABCD be the parallelogram whose sides AB and AD are represented by the vector 2i 4j—5k and 
i+2j+3k respectively. If à is a unit vector parallel to AC, then find a. 

OR 
The vector i+xj+3k is rotated through an angle 0 and doubled in magnitude, then it becomes 


4i+ (4x — 2)j 42k. Find the value of x. 


2+sinx \d T 
i ) Y Z cos x, y(0)=1, then find (2) 


l+y Jdx 
a 0 0 
If A2|0 a _ 0}, then find |A] [adj A]. 
0 0 a 
Find the area bounded by the curve y = x“, x-axis and lines x = -2, x = 2. 
1 
Show that the function f(x)=3-4x+ 2x? = 3* is decreasing on R. 
Evaluate : J — sna 
cosx OR 
2 2 x 
If I, = f zm. and I, el = dx, then show that I=L. 
e logx Lx 
Section - IV 
q 1+ (axy? -1 


Prove that the derivative of tan | | 


ax 1-354 


Find the intervals in which the function f(x) = (x - 1)? (x 2)? is strictly increasing or strictly decreasing. 
Also, find the points of local maximum and local minimum if any. 


2xN1- x? a 
—————— |atx=0is a 


| with respect to tan ! | 


Evaluate: [—2*+3__ dx 
Vx? c Ax 10 
OR 

T 
Evaluate : IE cos? x dx 

0 

x y 

Using integration, find the area bounded by the ellipse up up l. 


Show that f: R  R, given by f(x) = x - [x], is neither one-one nor onto. 
Find the particular solution of (x + y)dy + (x - y)dx = 0, given that y = 1 when x = 1. 
OR 
Solve the differential equation : xdy — ydx — x^ y? dx 
4 , ifx<-l 
If f(x)= ax? + b, if —1<x<0 is continuous. Find the value of a and b. 


cosx , ifx>0 
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Section - V 
If A= f 3 and B = l " and (A + B)? = A? + B?, then find the values of a and b. 
OR 
1 2 5 
If A2|1 -1 -1|, then find A`. Hence solve the following system of equations : 
2 3 -l 


x+2y+5z=10,x-y-z=-2,2x+3y-z=-11 
Solve the following Linear Programming Problem (LPP) graphically. 
Maximize Z = 20x + 10y 
Subject to constraints : x + 2y € 28; 3x + y 24; x, y20 
OR 
Solve the following Linear Programming Problem (LPP) graphically. 
Maximize Z = 4500x + 5000y 
Subject to constraints : x + y € 250; 25000x + 40000y < 7000000; x, y 2 0 


Find the image of the point having position vector i+ 3j +4k in the plane 7- Qi = +k)+3=0. 


OR 


Find the coordinates of the points on the line 
the point (1, 2, 3). 


, which are at a distance of 1 unit from 


X-l o y-2 -£-3 
E 3 


Download answers of this SQP from the given link 


https://bit.ly/'2UHqmTA 
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elf Evaluation Sheet 


Once you complete SQP-18, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Integrals / Integrals 


Matrices 


Three Dimensional Geometry / Three Dimensional Geometry 


Relations and Functions 
Probability / Probability 


1 

2 

3 

4 

5 

6 Differential Equations 

7 Continuity and Differentiability / Continuity and Differentiability 
8 Three Dimensional Geometry 

9 Inverse Trigonometric Functions / Inverse Trigonometric Functions 
10 Integrals 
1 

2 

3 

4 

5 

6 

7 

8 

9 


Matrices 

Probability 

Relations and Functions 

Three Dimensional Geometry 

Determinants 

Application of Derivatives 

Probability 4 

Three Dimensional Geometry 4 x 

Inverse Trigonometric Functions 2 
20 Probability / Probability 2 
21 Continuity and Differentiability 2 
22 Application of Derivatives 2 
23 Vector Algebra / Vector Algebra 2 
24 Differential Equations 2 
25 Determinants 2 
26 Application of Integrals 2 
27 Application of Derivatives 2 
28 Integrals / Integrals 2 
29 Continuity and Differentiability 3 
30 Application of Derivatives 3 
31 Integrals / Integrals 3 
32 Application of Integrals 3 
33 Relations and Functions 3 
34 Differential Equations / Differential Equations 3 
35 Continuity and Differentiability 3 
36 Matrices / Determinants 5 
37 Linear Programming / Linear Programming 5 
38 Three Dimensional Geometry / Three Dimensional Geometry 5 

Total 80 


m x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 
W) COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
<))UESTION 


(APER 


BLUE PRINT 


sap 19 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i etn ii (2 maid G s (5 iai Total 
1. Relations and Functions 3(3) - 1(3) - 4(6) 
2. Inverse Trigonometric Functions — 1(2) — — 1(2) 
3. | Matrices 2(2)* 1(2)* = = 3(4) 
4. Determinants 1(1) - - 1(5)* 2(6) 
5. | Continuity and Differentiability 1(1) 1(2)* 2(6)* i 4(9) 
6. Application of Derivatives 1(1)* 2(4) 1(3)* - 4(8) 
7. Integrals 2(2)* 1(2)* 1(3) = 4(7) 
8. Application of Integrals — (2) 1(3) - 2(5) 
9. Differential Equations 1(1) (2) 1(3) - 3(6) 
10. | Vector Algebra 3(3)* - - - 3(3) 
11. |Three Dimensional Geometry 1(4) (2) - 1(5)* 3(11) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability 20Y + 1(4) (2) E = 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*It is a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 

1. Tt consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 
3.  Section-II contains 2 case study-based questions. 

Part - B: 

1. Itconsists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


1. Suppose P and Q are two different matrices of order 3 x n and n x p, then find the order of the matrix P x Q. 


OR 
7 12 : 4 
Simplify : l " l 4 e 
5 
2. Write the general solution of differential equation Z =o 4 


2x 


3. Prove that the function f(x) =log(1+x)- 2 is increasing on (-1, c9). 
+x 


OR 


Find the equation of the tangent to the curve y? = 4ax at the point (at?, 2at). 


4. Let A = (a, b, c} and R be the relation defined on A as follows : 
R= {(a, a), (b, c), (a, b)}. 
Write minimum number of ordered pairs to be added to R to make R reflexive and transitive. 
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12. 
13. 


14. 
15. 


16. 
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a TM 
Evaluate : joe 
x-1 


OR 
Evaluate : Jae 3x? 42x 4 4)dx 


H- | 2 hen find the value of 
Bo ale ip HAS OE 


14 1 
If at, D, y are the direction angles of a vector and cos Q = T. cosps 3 then find cos y. 


Find the area of the parallelogram whose adjacent sides are à — i+ 2j +3k and b =3i- 2j +k. 
OR 


If à and b are two vectors such that [a] = 10, [| 2 15 and a-b = 7542, then find the angle between à and b. 


Two cards are drawn at random and one-by-one without replacement from a well-shuffled pack of 52 playing 
cards. Find the probability that one card is red and the other is black. 


OR 
When will be two events A and B independent? 


Find the derivative of (4x? — 5x? + 1)4 w.r.t. to x. 

Show that the relation R on the set (1, 2, 3} given by R = ((1, 1), (2, 2), (3, 3), (1, 2), (2, 3)} is reflexive but 
neither transitive nor symmetric. 

Find the value of | [sin x| dx. 

Using determinants, find the area of triangle with vertices (2, -7), (1, 3), (10, 8). 

If | axb j +| a-b j =400 and |al=5, then write the value of |b|. 


Four cards are drawn successively without replacement from a deck of 52 cards. Find the probability that all 
the four cards are king. 


If f(x) = [|x|], where [-] is the greatest integer function, then find f(-5/4). 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


Suppose you visit to a hotel with your family and you observe that floor of a hotel is made up of mirror 

polished Kota stone. Also, there is a large crystal chandelier attached at the ceiling of the hotel. Consider the 

floor of the hotel as a plane having equation 3x — y + 4z = 2 and crystal chandelier as the point (3, 2, 1). 
a 7 
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19. If sin !x + sin ly + sin” 
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Based on the above information, answer the following questions: 
(i) The d.r's of the perpendicular from the point (3, -2, 1) to the plane 3x - y + 4z = 2, is 


(a «3,14» (b) «3,- 1,4» (c) «413» (d) «4,-1,3» 
(ii) The length of the perpendicular from the point (3, -2, 1) to the plane 3x - y + 4z = 2, is 
1 I. B 
(a) 413 units (b) 2 V13 units (c) E units (d) F units 
(iii) The equation of the perpendicular from the point (3, -2, 1) to the plane 3x - y + 4z = 2, is 
x-3 y-2 z-1 x-3 yt*2 z-l1 x*3 y+2 z-1 
(a) 3 a 7 (b) 3 m 4 (€ 3 F 1 (d) None of these 
(iv) The foot of the perpendicular drawn from the point (3, -2, 1) to the plane 3x - y+ 4 z = 2, is 
3 -—3 —3 3 3 3 1 3 
—,—,-1 b 43-1 =m l d =m] 
OCs) ol) eG) — €) 
(v) The image of the point (3, -2, 1) in the given plane is 
(a) (0, 1, 3) (b) (0, -1, 3) (c) (0, 1, -3) (d) (0, -1, -3) 


A factory has three machines A, B and C to manufacture bulbs. Machine A manufacture 25%, machine B 
manufacture 35% and machine C manufacture 40% of the bulbs respectively. Out of their respective outputs 
5%, 4% and 2% are defective. A bulb is drawn at random from total production and it is found to be defective. 


Based on the above information, answer the following questions : 
(i) Probability that defective bulb drawn is manufactured by machine A, is 


@ = 0) Z o £ () > 
(ii) Probability that defective bulb drawn is manufactured by machine B, is 
(a) 0.3 (b) 0.1 (c) 0.2 (d) 0.4 
(iii) Probability that defective bulb drawn is manufactured by machine C, is 
16 17 25 42 
(a) E (b) 68 (c) 69 (d) 49 
(iv) Probability that defective bulb is not manufactured by machine B, is 
2 61 41 1 
@ % 0) c T à) - 
(v) Ifa bulb is drawn at random, then what is the probability that bulb drawn is defective ? 
(a) 0.03 (b) 0.09 (c) 0.3 (d) 0.9 


PART- B 
Section - III 


3n 
ge P then find the value of x? + y? + z? + 2xyz. 
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20. The equation of the line in vector form passing through the point (-1, 3, 5) and parallel to line 
X-93. 4-4 
2 3 


;2 2. 


21. Discuss the continuity of the function f(x) at x= L when f(x) is defined as follows: 


1 1 
—tx, O<x<- 
2 2 


1 
= 1, —— 
f(x) da 
1 
—-tx, -<x<l 
2 
OR 
2 
If y = ae?* + be^, then show that gy wy =0. 
dx? dx 
22. Solve the differential equation xe dx + y dy = 0. 
23. Evaluate : { (1—x)(2+3x)(5—4x) dx 
OR 


Evaluate :J=-+ — dx 
x^ +2x+10 


24. Find the maximum value of slope of the curve y = - x? + 3x2 + 12 x - 5. 


25. Find the points on the curve y = x? - 3x? - 4x at which the tangent lines are parallel to the line 4x + y - 3 = 0. 


26. Find the area enclosed between the curve y 2 Jx—1, the x-axis and the line x = 5. 


27. Urn 1 contains 5 white balls and 7 black balls. Urn 2 contains 3 white and 12 black balls. A fair coin is 
flipped, if it is head, a ball is drawn from Urn 1, and if it is tail, a ball is drawn from Urn 2. Suppose that this 
experiment is done and a white ball was selected. What is the probability that this ball was in fact taken from 
Urn 2? 


1 2|x 
28. If [2x j| s Js |o then find x. 
OR 


13 3 
Show that AB + BA, where A=]1 4 3], B= 
13 4 


oo m 
O N 0c 


0 
0 
3 
Section - IV 


d 
29. Solve the differential equation : ES + y se? x = tan x sec? x; (0) = 1 
x 


30. Evaluate : | rii 


0 sinx+cosx 


2 
Xo XS. ; 

is differentiable at x = c ? 
ax+b, x»c 


OR 


31. For what choices of a and b, the function f(x) = | 


3x sin?x) w.r.t. x. 


Differentiate (e*cos 
32. Let f: R — R be defined by f(x) = x + |x|. Show that f is neither one-one nor onto. 
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33. Find the area enclosed between the circle x? + y? = 1 and the line x + y = 1 lying in the first quadrant. 


34. Find the equation of the normal to the curve y = 2 sin?3x at x = * ; 
OR 


Find the values of x for which the function f (x) = x? + 12x? + 36x + 6 is decreasing. 


a 


mx +1, ifx<— 


T 
35. If f(x) = is continuous at x =—, then find the relation between m and n. 
sinx+n, ifx>— 2 


N 


Section - V 


1-1 2/]|[|-2 0 1 
36. Use product |0 2 —-3|]| 9 2 -3| to solve the system of equations x + 3z = 9, -x + 2y - 22 = 4, 
3 -2 4 6 1 -2 
2x - 3y + Az = -3. 


OR 
2 0 1 
If A=|2 1 3], then find A? - 5A + 4I and hence find a matrix X such that X = 5A - 4I - A’. 
1 -l 0 
37. Solve the following problem graphically. 
1 
Minimize Z = —— (1800000 + 30x — 30 y) 
1000 
subject to constraints: 
0 < x< 15000 
0 < y < 20000 
15000 < x + y < 30000 
OR 


Solve the following problem graphically. 
Maximize Z = x + y 

subject to constraints: 

2x + 5y < 100 


Zf aij 
25 40 


x, y> 100 
38. Find the vector equation of the plane passing through the intersection of the planes ř - ( j t k) 2 6 and 
r (2i + 3j - 4k) 2 —5 and the point (1, 1, 1). 
OR 
Find the vector and cartesian forms of the equauien of the plane passing through the point (1, 2, -4) and 


parallel to the lines 7 =it+2j- Ak Qi +3] +6k) and F=i-3j+5k+u(i+ j- k). 


Download answers of this SQP from the given link 


https://bit.ly/2UHqmTA 
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Self Evaluation Sheet 


Once you complete SQP-19, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 


Matrices / Matrices 


Differential Equations 
Application of Derivatives / Application of Derivatives 


Relations and Functions 
Integrals / Integrals 


1 
2 
3 
4 
5 
6 Matrices 
7 Vector Algebra 
8 Vector Algebra / Vector Algebra 
9 Probability / Probability 
10 Continuity and Differentiability 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Relations and Functions 


Integrals 

Determinants 

Vector Algebra 

Probability 

Relations and Functions 

Three Dimensional Geometry 4 

Probability 4 

Inverse Trigonometric Functions 2 
20 Three Dimensional Geometry 2 
21 Continuity and Differentiability / Continuity and Differentiability 2 
22 Differential Equations 2 
23 Integrals / Integrals 2 
24 Application of Derivatives 2 
25 Application of Derivatives 2 
26 Application of Integrals 2 
27 Probability 2 
28 Matrices / Matrices 2 
29 Differential Equations 3 
30 Integrals 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Relations and Functions 3 
33 Application of Integrals 3 
34 Application of Derivatives / Application of Derivatives 3 
35 Continuity and Differentiability 3 
36 Determinants / Matrices 5 
37 Linear Programming / Linear Programming 5 
38 Three Dimensional Geometry / Three Dimensional Geometry 5 

Total 80-— Án: 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA Fair PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 
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AMPLE 
(')UESTION 


(APER 


BLUE PRINT 


Time Allowed : 3 hours Maximum Marks : 80 
ind Chapter i i (2 ae (3 s (5 iai Total 
1. Relations and Functions 2(2) 1(2)* 1(3) - 4(7) 
2. Inverse Trigonometric Functions 1(1) - - - 1(1) 
3. Matrices 2(2) - - - 2(2) 
4. Determinants 1(1)* 1(2) - 1(5)* 3(8) 
5; Continuity and Differentiability 1(1)* 1(2) 2(6) - 4(9) 
6. Application of Derivatives 1(1) 2(4) 1(3) - 4(8) 
7. | Integrals 2(2)* 1(2)* 1(3)* - 4(7) 
8. Application of Integrals - 1(2) 1(3) - 2(5) 
9. Differential Equations 1(1) 1(2)* 1(3)* - 3(6) 
10. | Vector Algebra 1(1) + 1(4) - - - 2(5) 
11. |Three Dimensional Geometry 202 1(2) - 1(5)* 4(9) 
12. | Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2)* + 1(4) 1(2) = = 4(8) 
Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*It is a choice based question. 
"Out of the two or more questions, one/two question(s) is/are choice based. 
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Subject Code: 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1. This question paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 

Part- A: 

1. It consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 

3.  Section-II contains 2 case study-based questions. 

Part - B: 

1. Tt consists of three Sections-III, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 

Section-IV comprises of 7 questions of 3 marks each. 


Section-V comprises of 3 questions of 5 marks each. 


“mA o5 N 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


1. Find the number of discontinuous functions y(x) on [- 2, 2] satisfying x? + y? = 4. 


OR 


If y = Jsinx- y , then find 2. 
x 


A | and A? - pA, then find the value of p. 


2 
2. Ifmatrix A = | 


cotx 


dx 
E sinx 


3. Evaluate: Í 


OR 


1 
Evaluate : fe +2x+5) dx 
0 
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12. 


13. 


14. 


15. 


16. 
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à, b, € are three vectors, such that à - b +c =0, lal=1, b|=2, [el 3, then find the value of 3-5 45-2 42-3. 


Given that, the events A and B are such that P(A) = 
p, if A and B are mutually exclusive events. 


Nl Re 


, P(AU B) 23. and P(B) = p. Then find the value of 
5 


OR 
If E and F are event such that 0 < P(F) < 1, then show that P(E|F) + P(E|F) = 1. 
5 
Determine the degree and order of the differential equation 2 pg tt y y^ =0 
dx 


2x 5 
8 x 


6 -2 
7 


If , then find the value of x. 


OR 


—2 4 
IfA= | i i then show that A? is a null matrix. 


If x is real, then find the minimum value of f(x) = x^- 8x4 17. 


y z-a x y _ z+a 


: . . x 
Find the shortest distance between the lines = ; 
m 1 0 m, 1 0 


If the lines = Be and ——- = —— = = are coplanar, then find the value of a. 


2x+y 4 7 7y-13 
MI TE y , then find the values of x and y. 
5x—-7 4x y x-6 
f xtanx T 
. Using properties of definite integrals, prove that [——— dx =—. 
secxcosecx 4 


0 


If a line has the direction ratios 4, -12, 18, then find its direction cosines. 


Find the value of tan! (1) + tan (0) - tan! 6/3). 


Let R be a relation on N defined by x + 2y = 8. Find the domain of R. 
3 2 3 1 
If P(A)= oo = n and P(AUB)= = then find the value of P(B|A). 


Find the number of reflexive relations on a set having 6 elements. 


Section - II 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 
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Box A contain 1 white, 2 black and 3 red balls. Box B contain 2 white, 1 black and 1 red ball. Box C contain 4 
white, 5 black and 3 red balls. One box is chosen at random and two balls are drawn with replacement. These 
happen to be one white and one red. 
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If E}, E,, E; be the events that the balls drawn from box A, box B and box C respectively and E be the event 
that ball drawn are one white and one red. 

Based on the above information answer the following questions. 

(i) Probability that the ball drawn are one white and one red, given that the balls are from box A, is 


1 2 3 1 
= b) — c) = d) — 
(a) 2 (b) : (c) z (d) 
(ii) Probability that the ball drawn are one white and one red, given that the balls are from box B, is 
1 1 3 3 
i b) Ż id d) = 
(a) 5 (b) 1 (c) à (d) i 
(iii) Probability that the ball drawn are one white and one red, given that balls are from box C, is 
1 3 1 4 
ex b > iat di cm 
(a) T (b) T (c) P (d) T 
3 
(iv) The value of P(E|E;) is equal to 
5 i=l 2 1 7 
= br = di d 
(a) 7 (b) ; (c) 5 (d) T 


(v) The probability that the ball drawn are from box B, it is being given that the balls drawn are one white 
and one red, is 
3 4 5 1 
= b) = c) = d) = 
Er LT (9. MU s 


18. A ship is pulled into harbour by two tug boats as shown in the figure. 


YA 
12 } 
llr 
10r 


x 
O] 12345678 9 101112 
vy 


Based on the above information, answer the following questions : 


(i) Position vector of A is 


(a) 1i+2j (b) 2i+11j (c) 2i-11) (d) 11i—2j 
(ii) Position vector of B is 

(à 4i«4j (b) 6i+6j () 7i«7j (d) 3i43j 
(iii) Find the vector AC in terms of ij , 

(a) 9j (b) -9j (c) 9i (d) None of these 
(iv) If A - i4 2j 33k. Hen. its unit vector is 


(à) dio 2j 3i 2j k 2i 3j k 
Ju da n Ja du Via ) ha hia’ Via 
(v) If A=2i+3j and B=3i+2j, then |A|=|B|= 


(a) V5 (b V7 () Vil (d) v13 
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(b) 


(d) None of these 


19. 


20. 


21. 
22. 
23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 
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PART -B 


Section - III 


2 
If y = 3cos(logx) + 4sin(logx), then show that x? gy t Pies +y=0. 
dx? dx 
Solve the differential equation dy =xlogx. 
dx OR 


Find the solution of the differential equation xsin( 2) = ysin{ 2) = 
x J dx x 


Find the maximum and the minimum values (if any) of f (x) = x. 
Find the area bounded by the curve y = x? and the line y = 3x. 
Prove that the inverse of an equivalence relation is also an equivalence relation. 


OR 


Using principal value, find the value of cos ! [os zz) : 


The cartesian equation of a line is 3x + 1= 6y - 2 = 1 - z. Find the fixed point through which it passes, its 
direction ratios and also its vector equation. 


Two balls are drawn one after another (without replacement) from a bag containing 2 white, 3 red and 5 blue 
balls. What is the probability that atleast one ball is red? 


Find the interval in which f (x) = xX? - 33 - 9x + 2 is increasing. 
2 3 
If A= , then find A7!. 
1 5 
sin(x — a) 
Evaluate : [——— 
sin(x + a) 
OR 
2 B 
Evaluate : NEANG dx 
1+ /x(3- 
l TUM Section- IV 
A(x? +2), ifx<0 
For what value of A, the function defined by f(x) = is continuous at x = 0? Hence check 


the differentiability of f(x) at x = 0. la, ee 


Draw the graph of y = |x + 1|and using integration, find the area below y = |x + 1|, above x - axis and between 
x--4tox-2. 


COS X 


Evaluate : f x 
(1—sinx)(2—sin x) 
OR 
n/4 3 
Evaluate : f 2tan' x dx 


The perimeter of a triangle is 10 cm. If one of the side is 4 cm, then what are the two sides of the triangle for 
its maximum area? 
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x? 
If y - cot! x—logx , then find c 


log e + log x* " 


Find the solution of the differential equation y — x = = (i +x? 24 given that y = 1 when x = 1. 
x x 


OR 


Solve the following initial value problem : (xe* + y)dx = xdy, y(1) = 1 


Check whether the function f from the set of natural numbers to integers is defined by 
-1 
7 —, when nis odd 
fm- 2 is one-one and onto or not. 
ae, when n is even 
7 Section- V 
2 =l 1 3 1-1 
If A=|-1 2 -1lj|andB-|] 3 1 |, then find the product AB and use this result to solve the following 
10 =l 2 -11 3 
system of linear equations 2x - y+ z = -1, -x + 2y - z = 4and x- y + 2z = -3. 
OR 
1 1 1 
IfA=|1 0 2, then find A^. Hence, solve the system of equations x + y +z 26, x +2z=7,3x+y+z= 12. 
3 1 1 


Find the equation of plane passing through the points (3, 4, 1) and (0, 1, 0) and parallel to the line 
x*3 y-5 z-2 
ME RUE X OR 
x-ll_y+2 z-8 
^—- -ll 


Find the image of the point (2, -1, 5) in the line . Also, find the equation of the line 


joining the given point and its image. Find the length of that line segment also. 


Determine graphically the minimum value of the objective function 
Z = 4x, + 5x, 
Subject to the constraints : 
2x, +X, 273 
2x, + 3x, € 15; 
x,€3; 
Xp X5 20. 
OR 
Solve the following LPP graphically. 
Maximize Z = x + 2y 
Subject to the constraints : 
x+2y2 100 
2x-y<0 
2x + y € 200 
x,y20. 


~ Download answers of this SQP from the given link 
b https://bit.ly/'2UHqmTA 
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Self Evaluation Sheet 


Once you complete SQP-20, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 
Continuity and Differentiability / Continuity and Differentiability 


Matrices 
Integrals / Integrals 


Vector Algebra 
Probability / Probability 


Differential Equations 


Determinants / Matrices 


Application of Derivatives 


1 

2 

3 

4 

5 

6 

7 

8 

9 Three Dimensional Geometry / Three Dimensional Geometry 
10 Matrices 
1 

2 

3 

4 

5 

6 

7 

8 

9 


Integrals 


Three Dimensional Geometry 


Inverse Trigonometric Functions 


Relations and Functions 

Probability 

Relations and Functions 

Probability 4 

Vector Algebra 4 

Continuity and Differentiability 2 
20 Differential Equations / Differential Equations 2 
21 Application of Derivatives 2 
22 Application of Integrals 2 
23 Relations and Functions / Inverse Trigonometric Functions 2 
24 Three Dimensional Geometry 2 
25 Probability 2 
26 Application of Derivatives 2 
27 Determinants 2 
28 Integrals / Integrals 2 
29 Continuity and Differentiability 3 
30 Application of Integrals 3 
31 Integrals / Integrals 3 
32 Application of Derivatives 3 
33 Continuity and Differentiability 3 
34 Differential Equations / Differential Equations 3 
35 Relations and Functions 3 
36 Determinants / Determinants 5 
37 Three Dimensional Geometry / Three Dimensional Geometry 5 
38 Linear Programming / Linear Programming 5 

Total 80 


"ume x 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 


CBSE 
AMPLE 


(')UESTION 
APER 2020-21 


BLUE PRINT 


Time Allowed : 3 hours 
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Maximum Marks : 80 


“Ng: Chapter i etn ii (2 maid G nus (5 re Total 
1. | Relations and Functions 3(3)# = 1(3) - 4(6) 
2. Inverse Trigonometric Functions - 1(2) - - 1(2) 
3. | Matrices 2(2)# - - - 2(2) 
4. Determinants 1(1) 1(2)* - 1(5)* 3(8) 
5. | Continuity and Differentiability i (2) 2(6)* - 3(8) 
6. Application of Derivatives 1(4) (2) 1(3) - 3(9) 
7. | Integrals 11) 1(2)* 1(3) i 3(6) 
8. Application of Integrals 1(1) (2) 1(3)* - 3(6) 
9. Differential Equations 1(1)* (2) 1(3) - 3(6) 
10. | Vector Algebra 3(3) 1(2) - - 4(5) 
11. |Three Dimensional Geometry 2(2) 1(2) - 1(5)* 4(9) 
12. |Linear Programming - - - 1(5)* 1(5) 
13. | Probability 2(2) + 1(4) 1(2)* - - 4(8) 

Total 18(24) 10(20) 7(21) 3(15) 38(80) 
*Itis a choice based question. 


*Out of the 


Wo or more questions, one/two question(s) is/are choice based. 
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Subject Code : 04.1 
MATHEMATICS 


Time allowed : 3 hours Maximum marks : 80 


General Instructions : 

1.  Thisquestion paper contains two parts A and B. Each part is compulsory. Part-A carries 24 marks and Part-B 
carries 56 marks. 

2.  Part-A has Objective Type Questions and Part-B has Descriptive Type Questions. 

3. Both Part-A and Part-B have internal choices. 


Part- A: 

1. It consists of two Sections-I and II. 

2.  Section-I comprises of 16 very short answer type questions. 
3.  Section-II contains 2 case study-based questions. 


Part - B: 

1. It consists of three Sections-II, IV and V. 

Section-III comprises of 10 questions of 2 marks each. 
Section-IV comprises of 7 questions of 3 marks each. 
Section-V comprises of 3 questions of 5 marks each. 


moRO M 


Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section- V. 
You have to attempt only one of the alternatives in all such questions. 


PART-A 


Section - I 


1. Check whether the function f: R — R defined as f(x) = x? is one-one or not. 
OR 
How many reflexive relations are possible in a set A whose n(A) = 3 ? 
2. Arelation R in S = (1, 2, 3} is defined as R = ((1, 1), (1, 2), (2, 2), (3, 3)}. Which element(s) of relation R be 
removed to make R an equivalence relation? 
3. A relation R in the set of real numbers R defined as R = ((a, D): Ja- b} is a function or not. Justify 
OR 
An equivalence relation R in A divides it into equivalence classes Aj, A2, A3. What is the value of 
A1 U A; U A; and A, r^ A5 ^ As. 
4. If A and B are matrices of order 3 x n and m x 5 respectively, then find the order of matrix 5A - 3B, given 
that it is defined. 
lifizj 


5. Find the value of A?, where A is a 2 x 2 matrix whose elements are given by aj = | oifi 
ifi=j 


OR 
Given that A is a square matrix of order 3 x 3 and |A| = -4. Find |adj A|. 
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10. 


11. 


12. 
13. 


14. 


15. 


16. 
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Let A = [aj] be a square matrix of order 3 x 3 and |A|= -7. Find the value of aj, A21+ a12A22+ 413 A23 


where Aj; is the cofactor of element aj. 
Find je (1— cot x * cosec? x)dx. 
OR 
7 


2 
Evaluate : J x? sin xdx 
T 


2 


Find the area bounded by y = x?, the x- axis and the lines x = -1 and x =1. 


How many arbitrary constants are there in the particular solution of the differential equation 


i = —Axy^; y(0) =1? 


dx 

OR 
For what value of n is the following a homogeneous differential equation: 
dy 7 x? T y” 


dx x? y+ xy? 
: ; : -— : 3^ 
Find a unit vector in the direction opposite to — F J: 


Find the area of the triangle whose two sides are represented by the vectors 2i and - 3j. 
^ ^ 
Find the angle between the unit vectors á and b, given that | a+b |=1. 
Find the direction cosines of the normal to YZ plane. 
x+3 y-l z-5 


Find the coordinates of the point where the line pomi M cuts the XY plane. 


The probabilities of A and B solving a problem independently are ; and respectively. If both of them try 


to solve the problem independently, what is the probability that the problem is solved? 


The probability that it will rain on any particular day is 50%. Find the probability that it rains only on first 4 
days of the week. 


Section - IT 


Case study-based questions are compulsory. Attempt any 4 sub parts from each question. Each sub-part 
carries 1 mark. 


17. 


An architect designs a building for a multi-national 
company. The floor consists of a rectangular region 
with semicircular ends having a perimeter of Design of Floor 
200 m as shown below: 


9 


Based on the above information answer the 
following: 
(i) If x and y represents the length and breadth 


: : Building 
of the rectangular region, then the relation 
between the variables is 
(a x+m y= 100 (b) 2x * t y= 200 (c) mx*y-50 (d) x+y= 100 
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(ii) The area of the rectangular region A expressed as a function of x is 


2 
(a) 2 (00x — x2) (b) | Go0x—x?) () Ž(100-x) (d ny? +—(100x—x") 
T T T T 
(iii) The maximum value of area A is 
3200 5000 1000 
LS. ba 2 d) a? 
(a) Sm (b) () —m (d) 


(iv) The CEO ofthe multi-national company is interested in maximizing the area ofthe whole floor including 
the semi-circular ends. For this to happen the value of x should be 


(a) Om (b) 30m (c) 50m (d) 80m 
(v) The extra area generated if the area of the whole floor is maximized is 
3000 5000 
(a) ——m? (b) m? 
7000 
(e). = m? (d) No change, Both areas are equal 


18. In an office three employees Vinay, Sonia and Iqbal process 
incoming copies of a certain form. Vinay process 50% of the " 
forms, Sonia processes 2096 and Iqbal the remaining 3096 of the 
forms. Vinay has an error rate of 0.06, Sonia has an error rate of 
0.04 and Iqbal has an error rate of 0.03. 

Based on the above information answer the following: 
(i) The conditional probability that an error is committed in 
processing given that Sonia processed the form is 


(a) 0.0210 (b) 0.04 (c) 0.47 
(ii) The probability that Sonia processed the form and committed an error is 

(a) 0.005 (b) 0.006 (c) 0.008 (d) 0.68 
(iii) The total probability of committing an error in processing the form is 

(a) 0 (b) 0.047 (c) 0.234 (d) 1 


(iv) The manager ofthe company wants to do a quality check. During inspection he selects a form at random 
from the days output of processed forms. If the form selected at random has an error, the probability 


that the form is NOT processed by Vinay is 
30 20 
1 b) == — d) — 
(a) b) (c) a (d) " 


(v) Let A be the event of committing an error in processing the form and let E}, E; and E; be the events that 


3 
Vinay, Sonia and Iqbal processed the form. The value of V. P(E; | A) is 
i=l 


(a) 0 (b) 0.03 (c) 0.06 (d) 1 
PART -B 
Section - III 
19. Express tan | E = «x« 2 in the simplest form. 
20. If A is a square matrix of order 3 such that A? = 2A, then find the value of |A]. 


OR 


3 1 
If A -| i j| show that A? - 5A + 7I = O. Hence find A“. 
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25. 
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27. 
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31. 
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Find the value(s) of k so that the following function is continuous at x = 0. 
1—cosk. 
EU Eu) 

f(x) = x sin x 
1 : 
= if x=0 
2 

1 
Find the equation of the normal to the curve y = x+—,x » 0 perpendicular to the line 3x — 4y = 7. 
x 


1 
cos“ x(1—tan x) 


OR 
1 
Evaluate: J x(1— x)" dx 
0 
Find the area of the region bounded by the parabola y? = 8x and the line x = 2. 
Solve the following differential equation: 


E = x? cosec y, given that y(0) = 0 
x 


Find the area of the parallelogram whose one side and a diagonal are represented by coinitial vectors 
i- JF kand 41 +5k respectively. 

^ 
Find the vector equation of the plane that passes through the point (1, 0, 0) and contains the line 7 = À j. 


A refrigerator box contains 2 milk chocolates and 4 dark chocolates. Two chocolates are drawn at random. 
Find the probability distribution of the number of milk chocolates. What is the most likely outcome? 
OR 


Given that E and F are events such that P(E) = 0.8, P(F) = 0.7, P(E r^ F) = 0.6. Find P(E |F). 


Section - IV 


Check whether the relation R in the set Z of integers defined as R = {(a, b) : a + b is “divisible by 2”} is 


reflexive, symmetric or transitive. Write the equivalence class containing 0, i.e., [0]. 

d 

-- (sin x)* , find E 
dx 


If y- e* sin? x 

Prove that the greatest integer function defined by f(x) = [x], 0 « x « 2 is not differentiable at x = 1. 
OR 

d? y 


dx? 


If x = a secO, y = b tan, find at ==. 


32. Find the intervals in which the function f given by f(x) = tanx - 4x, x € (o tj. 
(a) strictly increasing (b) strictly decreasing 
2 
33. Find [ ind 


34. 


(x? +2)(x? +3) 


Find the area of the region bounded by the curves x? + y? 2 4, y=./3x and x-axis in the first quadrant. 
OR 


Find the area of the ellipse x? + 9)? = 36 using integration. 
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35. Find the general solution of the following differential equation: 


xdy - (y + 2z2)dx = 0 


Section - V 
1 2 0 
36.1 A2|-2 -1 -2], find A~!. Hence solve the system of equations; 
0 -1 1 
x-2y-10 
2x-y-z=8 
-2y*tz-7 
OR 
1 -1 0 2 2 -4 
Evaluate the product AB, where A=|2 3 4]/andB=|-4 2 -4 
0 1 2 2 =b 5 


Hence solve the system of linear equations 
x-y=3 

2x + 3y+4z=17 

yt2z-7 


37. Find the shortest distance between the lines F =3i+2j—4k+A(i+2j+2k) and? = 51-2 j+W(3i+2 j+6k). 
If the lines intersect, then find their point of intersection. 
OR 
Find the foot of the perpendicular drawn from the point (-1, 3, -6) to the plane 2x + y - 2z +5=0. Also find 
the equation and length of the perpendicular. 
38. Solve the following linear programming problem (L.P.P) graphically. 
Maximize Z = 3x + y 


subject to constraints ; 


x+2y > 100 
2x-y<0 
2x + y € 200 
x, yz0 
OR 
The corner points of the feasible region determined by the system of Y 
linear constraints are as shown below: 11 B(4, 10) 
Answer each of the following: i: 


(i) Let Z =3x - 4y be the objective function. Find the maximum and 
minimum value of Z and also the corresponding points at which 
the maximum and minimum value occurs. 

(ii) Let Z = px + qy ,where p, q > 0 be the objective function. Find the 
condition on p and q so that the maximum value of Z occurs at 
B(4,10) and C(6, 8). Also mention the number of optimal solutions 
in this case. O 
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« SOLUTIONS > 


1. Let f(x, ) = f(x, ) for some x,, x, E R. 
Cy =a, eÀ 
=> (x, - x,)(x? + x3 *XX )70 


2 2 
2 x x) X5 2 
—í(x-x)x +2x,-| — +i — | -| — | +x |=0 
2 2 
X» 3x) 
—í(x-x x +— | +—~ |=0 
(x; alls 2 i| 


— X 


= Ww) = 


=x, hence f(x) is one-one. 
OR 
Number of reflexive relations on a set having n 
elements = 2” - 1) 
So, required number of reflexive relations = 238- D = 26 
2. We have, R = {(1, 1), (2, 2), (3, 3), (1, 2)} 
which is reflexive and transitive. 
For R to be symmetric (1, 2) should be removed from R. 


3. Since Va is not defined for a € (—eo, 0) 


Va =b is not a function. 
OR 
As we know that, union of all equivalence classes of a 
set is the set itself. 
A VAVA =A 
Also, A,NA,OA,=6 
[.: Equivalence classes are either equal or disjoint] 


4. For addition or subtraction of two matrices to be 

defined, the two matrices should be of same order. 
3xn=mx5 => m-3andn-5 

So, order of matrix (5A - 3B) is 3 x 5. 


lif izj 
5. Given, aj = 0,if i=; 
01 , fo ifo 1] [1 0 
1 0 1 Oj; 1 0 0 1 
OR 
We know, |adjA| = |A|” - 1, where n x n is the order of 


non-singular matrix A. 
ladj A| = (-4)?-1 = 16 
6. We know that, if elements of a row are multiplied 
with cofactors of any other row, then their sum is 0. 
dA, + 5A, + 4134) = 


7. Let I= fe* (1— cot x + cosec*x) dx 
= Je*dx +fe* ((— cot x) + cosec?x) dx 
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=e" +e*(—cotx)+C 
[^ fet Fd + fade = e fx) ] 


= e*(1 - cotx) + C 


OR 
* f(x) = x?sinx is an odd function. 
T/2 
J x? sinxdx =0 
-n/2 


1 
8. Required area, A= J x? dx 
-1 


1 
2 1 2 
=> A=2jxdx= fx | — — sq. units 
A 3L do 3 
9. There is no arbitrary constant in a particular 
solution of differential equation. 
OR 


For n = 3, the given differential equation becomes 
homogeneous. 


10. Let à be the unit vector in the direction opposite 


to the given vector C5) 
-1 [ 3^4| 5 
Twat at} / 


11. Area of the triangle 


Then, à — 


1 ^ ^ 1 ^ 
a EER 2 6k |=3 sq. units 


^ ^2 
12. We have, |a +b [21 


(:]a|-|b|- 1) 
> dp scr > 16 |cos0= Ze cos(-5 
2 2 2 


2 
> 9-47 
3 


13. Since, normal to the YZ plane is a line parallel to 
X-axis. 
-. Direction cosines of normal to YZ plane are (1, 0, 0). 
14. The given line is 
x+3_ y-l1 z-5 
3 -1 -5 
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Now, as given line cuts XY-plane. 
So, z-coordinate of point of intersection = 0. 


+ 
ae as 
3 


-1 
and - =1 2 x=0,y=0 


-. Required point is (0, 0, 0). 
15. Required probability 
= 1 - P(problem is not solved) 


= oe 2 3 1 
-1-P(A)P(B)-1--x--- 
(A): P(B) 35175 


16. Let A be the event that it will rain on any particular 
day. 
1 = 1 1 
Then, P(A) 250962 — => P(A)z1-—-— 
2 2 2 
Now, required probability 
= P(A): P(A): P(A): P(A): P(A): P(A): P(A) 


(3) G)-@) 
2 2 2 
17. (i) (b) : We have, perimeter of floor = 200 m 
> 2x+2n( Z eam => 2x+ ny = 200 NO 


(ii) (a) : Area of rectangular region (A) = xy 


200— 2x 
=x} ————_ 
T 


5 
- -(100x x?) 
T 


[Using (i)] 


2 
(iii) (c): We have, A= ~(100x—x7) 
T 


8A 2 100-93 
dx m 


A 
=0 
dx 
= 100-2x=0 => x=50 


aA 4 
Now P m 
dx x=50 d 


Thus, A is maximum at x = 50. 


For maximum or minimum, 


2 
Thus, maximum value of A = —(5000 — 2500) 
T 


5000 , 
—-——— m 
T 


(iv) (a) : Let P be the area of the whole floor. 


2 
y T m Ts ) 

Then, P2 xy*n| — | =xy+— y" =y|x+— 
en xy “(=| xy rs rf ru 


_ ({ 200—2x || 200 2x 
T 4 
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[Using (i)] 


 40000-4x? 10000-x? , dP 
i An g n ^ dx n 


. - dP 
For maximum or minimum, dx =0 > x=0 
x 


2p 2 
Now, I «0 
dx 
So, P is maximum at x = 0 m. 
(v) (d) 


18. Let A be the event of commiting an error and Ep 
E, and E, be the events that Vinay, Sonia and Iqbal 
processed the form. 

(i) (b) : Required probability = P(A|E,) 


0.04 x — 
ET 100 


(ie) 
100 


(ii) (c) : Required probability = P(A A E,) 


20 
= 0.04 x — = 0.008 
100 


(iii) (b) : Total probability is given by 
P(A) = P(E,)-P(A|E,) + P(E,)-P(A|E,) + P(E,)-(A|E,) 
= SLEMT a x 0.04 4-9. x 0.03 = 0.047 
100 100 100 

(iv) (d) : Using Bayes' theorem, we have 

P(E): P(A |E) 
P(E,)- P(A | E) - P(E;)- P(A | E) 

+P(E3): P(A | E3) 
7 0.5x 0.06 _ 30 
| 0.5X0.06+0.20.04+0.3X0.03 47 
Required probability = P(E, | A) 
30 17 


=1- P(E | A)=1- > =— 
SERA 47 47 


P(E, | A)= 


3 
(v) (d): È P(E; | A) = P(E,|A) + PCE,|A) + PCE,IA) 
i=l 


zd [. Sum of posterior probabilities is 1] 
19. We have, 


_1({ cosx 
tan ——— |= 
l-sinx 
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d 
= tan! E (z-2]- tan ! [s [- (2-3) . De slope of line 
4 2 2 \4 2 dx 


1 3 
= tan | tan| 54.5 ||- 74% = ci > x? =4 => x-2(-x»0) 
4 2 4 2 x i. 
20. We have, A? = 2A Whenaed pop 
^ |AA] = [24] Equation of normal is 
 |All4l-8lA| C~ |AB| = |A||B| and [A] = K"|A|, 5 4 
where n is order of square matrix A) year re) = 8x+6y=31 
= |A|(|A|-8)=0 = |A|=0 or 8 
1 
OR 23. Let I= [| — = dx 
1 cos“ x(1— tan x) 
We have, A= -12 Put 1-tanx=t = -sec?x dx = dt 
dt PNMEMMEM | 
, [3 fa 1) fe 5 uu c HN Lerma 
qa 2{{-1 2] [-5 3 OR 
1 
-15 -5 7 0 = n 
-5A- and 7I = Let I= [x1 — x)" dx 
5 —10 0 7 0 
1 
2 
= A*-5A+7I = [= f(1—x)[1-(1-x)]" dx 


[8 5],f-15 -5] [7 e| [oo] 5 0 ; ; 
| |-5 3 5 -10|]0 7| jo of g [joods- fyista a 


Now, A-1(A? - 5A + 71) = A!O 


1 1 
= A-5I+7A1=0 = 7A1=5I-A s I- [0-3 dx = f(x" - x") dx 
5 0 3 1 3 1|2 -l1 0 0 
=> A = l — — A re 1 
74|0 5 -1 2 7|1 3 ydo Q"72 
> [= = 
P n+l n+2 
2sin"| — 0 
. l-coskx _,, E | 1 1 1 
21. We have, lim ——— — = lim ———~—~+ gh js = 
x0 xsInx x0 xsinx ntl nt+2 (n+1)(n+2) 
. 2 (kx 
2sin? (=) k 2 24. Required area 
lim ( ) 2 
x>0 (kx Y 2 K = 2|N8x dx 
p 2x1x — 2 0 
2 B k " 
lia sinx 1 2 -2x242 [ere dx * 
x30 X 0 , 
' f(x) is continuous at x = 0. 2 3/2 
: = 4,/2 =y 
~ lim f(x)= f(0) 3 á 
x0 
32 
ko _8 5s 8V2 .32 ; 
Ei ET -Q2Dp 0]-— x242 = sq. units 
22. The given curve is 25. given differential vi is 
1 dy 1 P = Bcosecy = [= [x3dx 
=e => 2t 2 dx á pee J i 
Since, normal is perpendicular to 3x - 4y = 7, so 53 [sin ydy = [x dx = -cosy- T +C 


tangent is parallel to it. 
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Now, y(0)=0 = -1=C 


4 
x 
So, the required solution is, cos y = 1— E 


26. Let ABCD is a parallelogram such that 
ü- AB-i-j«k , b- BC and 


dc4Cndj45K . 


Now, a+b - d (By triangle law) 


=> b=d-a n c 
= b=(4i+5k)-(i-j+k) P 
-3i4j tdk A 2 B 
a 
7 


A 
k 
= A A A 
Now, 4xb=|1 -1 1)=-5i-j+4k 
3 1 4 
|axo | 
= 2541416 = 4/42 sq. units 


Area of parallelogram = 


27. Let the normal vector to the plane be 7. 
^ 
Equation of the plane passing through (1, 0, 0) i.e. i is 
^ 
(r—i)a-20 .. (i) 
E ^ 
"z Plane (i) contains the line r 204 Xj 
^ ^ ^ 
^ in=0 and jñ=0 > ñ=k 
^ ^ 
Hence, equation of the plane is (f — i).k 20 
^ 
i.e., f . k =0 
28. Let X denotes the number of milk chocolates 
drawn. Then probability distribution table is 


X | P(X) 
4 12 
0 wo 
$^ 5 30 
2 4 
1 ||=x= É 
Gs 
2 21.2 
6 5 30 


Most likely outcome is getting one chocolate of each 


type. 


OR 
pE- EOD _ EUP). 1- REUP) ... (i) 
— P PE) 1-P(F) 


Now, P(E U F) = P(E) + P(F) - P(E A F) 
= 0.8 + 0.7 - 0.6 = 0.9 
Substituting value of P(E U F) in (i), we get 
=> —0. l 1 
P| Fat 01 1 
1-07 03 3 
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29. (i) Reflexive : 
Since, a + a = 2a which is even. 
(aaa)E RVaeZ 
Hence R is reflexive. 
(ii) Symmetric: 
If (a, D) e R,thena+b=21 => b+a=2A 
= (b, a) € R. Hence R is symmetric. 


(iii) Transitive : 
If (a, b)€ Rand (b, c) e R 
thena* b-2X ...() and b+c=2u ..(ii) 


Adding (i) and (ii), we get 
at+2b+c= 2%A+u) > at+c=2Atu-b) 
=> a+c=2k, wherek= à+u-b = (AQER 
Hence R is transitive. 
Equivalence class containing 0 i.e., 
[0] = {..., -4, -2, 0, 2, 4, ...} 
30. We have, y = exsin2x + (sinx)*¥ => y=uty, 
where u = e*!8?* and y = (sinx)* 
dy du d E 
dx dx dx 
Now, consider u = e'sin?x 
Differentiating both sides with respect to x, we get 
du - exsin® x 
dx 


= exsin2x 


[x-(2sinx cosx)+ sin? x] 


x] . (ii) 


[x(sin2x) + sin? 


Also, v = (sinx)* 
= logv = xlog(sinx) 
Differentiating both sides with respect to x, we get 


—— cos x t log(sin x) 
v dx sinx 
... (iii) 


=> < = (sin x)” [x cot x + log(sin x)] 
x 


From (i), (ii) and (iii), we get 
dy _ - ge “I 
dx 


31. We have, f(x) = 


xsin2x sin? x]+ (sin x)" [x cot x 
* log(sinx)] 
], 0«x«2. 


R.H.D.(at x = 1)= lim MIS Td. = lim egal 
h0 h 
= (1-1) i 
h>0 h 
L.H.D.(at x = pnm im 2- i = lim Un ui 
h0 -h 
- uis FEN 
hoo —h hoh 
Since R.H.D. 4 L.H.D. 
Therefore f(x) is not differentiable at x = 1. 
OR 
We have, y 2btan0 => Z - bsec! 8 G) 
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and x-asec0 > S - asecÓ tan . (ii) 
2 
: dy _ dy/d® _ bsec“ 0 X 
dx dx/d®  asecOtanO a 


Differentiating both sides with respect to x, we get 


2 — 
ey = a 0x a 
dx? a dx 


b 
= —— cosec0 cot 0 x 


a asecOtanO busine b) 


2 E 35 5 
: ES = S| cot | = JU = 38 
dx" jog ^ 6 a 


32. We have, f(x) = tanx - 4x 

= f'(x) = sec?x -4 

(a) For f(x) to be strictly increasing, f’(x) > 0 
= seer 40 => sec^óx 4 


2 
2 1 2 
=> cos b => cos x< 2 


1 1 T T T 
> ——«cosx«— > —«x« "7 x€|0— 
2 2 3 2 2 


(b) For f(x) to be strictly decreasing, f'(x) « 0 
=> sectx-4<0 = sec)x«4 


2 
2 1 2 
=> cos PT => cos X» > 


1 T T 
=> cosx>— | xeļ0, — || => 0<x<— 
2 2 3 


2 
33. Let 1 [——— a 
(x^ +2)(x* +3) 


Now, put x^ = y to make partial fractions. 


ie x41 _ ytl EE. " B 
(x2 +2)(x2 +3) O23) y42 y*3 
=> y+1=A(yt+3)+Biyt2) . (i) 


Comparing coefficients of y and constant terms on 
both sides of (i), we get 

A+Bz=1 and3A+2B=1 
Solving, we get A =-1, B=2 


dx =f = 


(x? +2)(x? +3) x? +2 


gu) qum EJIT 
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34. Solving y= V3x and x? + y? = 4, we get 


xi-3x)24 > x21 > x-1 


1 2 
Required area = 4/3 J xdx +] V2? - x? dx 
0 1 


2 
=—[ di. Sala? =w 42sin !| 3 
2 2 27] 
2 
EON 2x- v3 2x2 2: T sq. units 
2 2 2 6 3 
OR 
Given equation of ellipse is Y 
x? + 9y? = 36 
Required area 
6 2 
36- 
= 4] * dx 
0 


46 
-2-[vNe -x dx 
30 
6 
22 * de cx ipsa B 
312 6 Jl, 
= Sexo] - ran sq. units 
3 2 


35. The given differential equation can be written as 


2 
dy _ yt2x = dy 


1 
=2x 
dx "d 


which is a linear differential equation of the form 


dx x 


d 1 
2 + Px =Q, where P=—— and Q=2x 
dx x 

1 
EAM [d = e log = 1 


x 


& LE. -e 

Md solution is 

yx [zd je = ~=2x+C 
x 


=> yedx* + Cx 


1 2 0 
36. We have, A2|-2 -1 -2 
0 -1 1 
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. |A[|21C1-2) -2( 2-0) 40-2 344-120 


A”! exists. 
-3 -2 -4 
NowadjA-|2 1 2 
2 1 3 
-3 -2 -4 
4 1 
Al-—-—(adjaA)-|2 1 2 
|A] 
2 1 3 


The given equations can be written as 
10-2 Oix 10 
2 -1 -illy/=| 8 
0 -2 1z 7 


which is of the form A'X = B 
= X-(Ay1lB- (AB 


x| [-3 2 2]f10] [o 
= |y/=|-2 1 1| 8 l=|-5 
z| |-4 2 3\/7] |-3 


=> x=0,y=-5,z=-3 
OR 
We have, 


1 -1 Oj} 2 2 -4 6 
AB=|2 3 4]|-4 2 -4]=/0 
0 1 2]|2 -1 5 0 


= AB=6I = 41 == (8) 

The given equations can be written as 
1 -1 O||x 3 
2 3 A4||y|-|17 
0 1 2|z 7 

which is of the form AX = C 


= X= AG 
x 2 2 -4|3 12 

EP E ilet 
z 2 -1 S57 24 
x 2 

=> |y|=|-1| => x-22,y--Lz-4 
z 4 


z ^ ^ ^ > A A ^ 
37. We have, dj 23i £2j -4k, b =i+2j+2k 
NN ^ ^ E ^ ^ ^ 
ES ^ ^ ^ 
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i jk 
bxb-1 2 2-102-4-j(6-6-4KQ-6) 
326 


-8i-4k 
v (b xb,)-(à, —à)) -16-16-0 
The lines are intersecting and the shortest distance 


between the lines is 0. 
Now for point of intersection, consider 


3i«2j -4k «Xi 2j 42k) -5i-2j 


tui +2) +6k) 

=> 3+h=54+3y .. (i) 
24212-2424 ... (ii) 
-4 4 2. =6u ... (iii) 


Solving (i) and (ii) we get u = -2 and A = -4. 
These values satisfy equation (iii) also. 
Now, substituting the value of p in equation of line, we 
get 
r-5i-2j4(-2)0i*2j +6k) 2 -i-6j 12K 
Point of intersection is (-1, —6, -12). 
OR 
Let P be the given point and Q be the foot of the 
perpendicular. 
Then, equation of PQ will be, 


xt+l y-3 z+6 
= = =À 
2 1 -2 (say) 


P(-1,3, -6) 


Let coordinates of Q be (2A - 1, X + 3, -2A - 6) 
Since Q lies in the plane 2x + y - 22 c 5-0 
22. - 1) + (A + 3) -2(-20 - 6) 4520 
= 4X-2-4-X-3-4X-124520 
=> 91-1820 => A=-2 
Coordinates of Q are (-5, 1, -2) 
Also, length of perpendicular 


= Jc5«) +(1-3)? +(-2+6)? -6units 
38. Maximize Z = 3x + y 
Subject to x + 2y 2 100 
2x-y<0 
2x + y < 200 
x20,y20 
Converting the given inequations into equations, we 
get 
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X + 2y= 100 «s (i) 
2x-y=0 .. (ii) 
2x + y = 200 ... (iii) 


Now, draw the graphs of (i), (ii) and (iii). 
Y 


200%8 (0, 200) 


10 20 30 40 50 60 70 80 90 100 
2x +y =200 


x+2y=100 


The feasible region is shaded region and corner points 
are A(0, 50), B(0, 200), C(50, 100) and D(20, 40). 

The values of Z at corner points are shown in the 
following table: 


Corner points Z-3x*y 

A (0, 50) 50 

B (0, 200) 200 

C (50, 100) 250 (Maximum) 

D (20, 40) 100 

Thus, maximum value of Z is 250 at x = 50, y = 100. 
OR 
(i) | Corner points Z = 3x - Ay 

O (0, 0) 0 
A (0, 8) -32 (Minimum) 
B (4, 10) -28 
C (6, 8) -14 
D (6,5) -2 
E (4, 0) 12 (Maximum) 


Thus, maximum value of Z is 12 at E(4, 0). 
and minimum value of Z is -32 at A(0, 8). 
(ii) Since maximum value of Z occurs at B(4, 10) and 
C(6, 8). 

4p+10qg=6p+8q => 2q-2p => p=q 
Number of optional solutions are infinite. 
['.' Every point on the line segment BC joining the two 
corner points B and C also give the same maximum 
value] 
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elf Evaluation Sheet 


Once you complete SQP-21, check your answers with the given solutions and fill your marks in the marks 
obtained column according to the marking scheme. Performance Analysis Table given at the bottom will help 
you to check your readiness. 


Q.No. Chapter Marks Per Question Marks Obtained 


Relations and Functions / Relations and Functions 


Relations and Functions 
Relations and Functions / Relations and Functions 


Matrices 


Matrices / Determinants 


Determinants 
Integrals / Integrals 
Application of Integrals 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 Vector Algebra 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Differential Equations / Differential Equations 

Vector Algebra 

Vector Algebra 

Three Dimensional Geometry 

Three Dimensional Geometry 

Probability 

Probability 

Application of Derivatives 4 

Probability 4 

Inverse Trigonometric Functions 2 
20 Determinants / Matrices 2 
21 Continuity and Differentiability 2 
22 Application of Derivatives 2 
23 Integrals / Integrals 2 
24 Application of Integrals 2 
25 Differential Equations 2 
26 Vector Algebra 2 
27 Three Dimensional Geometry 2 
28 Probability / Probability 2 
29 Relations and Functions 3 
30 Continuity and Differentiability 3 
31 Continuity and Differentiability / Continuity and Differentiability 3 
32 Application of Derivatives 3 
33 Integrals 3 
34 Application of Integrals / Application of Integrals 3 
35 Differential Equations 3 
36 Determinants / Determinants 5 
37 Three Dimensional Geometry / Three Dimensional Geometry 5 
38 Linear Programming / Linear Programming 5 

Total [|e 


amet s 


Performance Analysis Table 


If your marks is 


ESAE TREMENDOUS! > You are done! Keep on revising to maintain the position. 
LAB EXCELLENT! > You have to take only one more step to reach the top of the ladder. Practise more. 
D PARA VERY GOOD! > A little bit of more effort is required to reach the ‘Excellent’ bench mark. 


D 61-70% KAH > Revise thoroughly and strengthen your concepts. 
O BEA rum PERFORMANCE! | > Need to work hard to get through this stage. 


COEK AVERAGE! > Try hard to boost your average score. 


